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. TO SUBSCRlSEns: 

Id' consequence df tfae suspension, for several months, ofhs publicatioptr^ 
tho present, or ^ev^nf A volume, will be commenced on the IsC of Juljr^—- 
instead of January, 1838 ; and the work will hereafter form iw9 vel«m«» 
each year. 

Subscribers who have paid in advance for the worii for the jear I8S89 
will of course be credited Ibf one jear froni tke commencemeM of tUp 
volume, or to July 1, 1889, and those who have paid to a period aubx 
^nent to tlie close of volume Sixj will be credited accordingly. 

Apologies for past omiiMions and delays, or promises of future pane* 
tuality, will avail us little, and we therefore simply observe that oar be#C 
exertions will be used to mafce the work useful to its readers, who ase 
requested to aid, by prompt payment, in sustaining it. 

|I3* Those indebted for past volumes are especially called upon to pay 
the amount due, or the work will not he coniinmed to them after tbe Mrth 
number of this volume. 

•«• The MECHANICS* MAGAZINE, heretofore published m m 
separate work, will from this date be united wtth the Railroad Joomaly 
and the publication: wilt hereafter bear the title of Railroad Joithnai. an^ 
Mechanics* Maoazinv, and be forwarded to those who have paid fi»r die 
Mechanics* Magazine to a period subsequent to July 1, 1837, untii they 
■hall have received as many months of this^ as they paid for that 
or until otherwise ordered, if paid! for ih^ advance. 

The terms are Five Dollars per annum, in advana. 



|The following articles were in type, but omitted in their proper 
for want of room — they will be embodied in our next number. J 

New Railroad Route between Easton and New York* 

[The following communication from Mr. L. F. Douglass in reganl to tlie 
Mine Brook Railroad and Transportation Co. will be found worthy of 
attention. From this it would appear to be a better route than any 
yet proposed for the Transportation of Coal to this city and viciiu^. 
What will our friend Clinton soy to this — will it not. meet his ^ews T 
Few routes can present so desirable an opportunity for capitalists ; w« 
wish that all interested in the cause of Internal Impr^vemenls Bbooldl 
look to it*} 

Ik conformity with the provision made in a charter granted hy the 
Legidfature of New- Jersey, under tlie name of the Mine Brook Rwrioad 
and Transportation Company, at its Session of 1896 and *37— tbe oxplo^ 
ration of the route, which was entrusted by the Commissioners to lli# 
subscriber, has been completed, wttich commences upon tbe line of the 
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N^W-Jertejr Railroad, either at Nevark or Elizabeth Town, in £«#edt 
Vo.| and thence passing in almost a direct line through Springfield, 
Dasking Ridge, Germantoirn, Clinton, Sec. in the rich counties of 
'Somerset, Hunterdon, and Warren, terminates at Caston, Pa. 

Trom this examination, a more lavorablc result has been obtained than 
lEha most sanguine of its friends were led to expect. The distance from 
the Hudson to tlie Delaware rivers w31 be uod^r 75 miles — maximum 
irade not to exceed 48 feet per mile — the most abrupt cur%'ature is 1000 
mt radius, and this verj seldom occurs, not generally ranging below 
1500 feet These considerations, so indispensable to tlie successful 
prosecution of heavy transportation, cannot, I am confident, be embraced 
in any other route proposed or in contemplation between tiie city of New- 
York and Easton ; and 1 hazard nothing in the prediction, that whatever 
course a Raihroad may traverse in connecting the two points contemplated, 
tkii must and toi/^ eventually be occupied as the great channel of com- 
«iuaication between these tW'O points. 

The Susquehanna and Delaware Railroad commences at Pittston on 
the Sosqnehana, and running east, strikes the Delaware at the Water 
Gap— finom theaos by an extension of its charter they are at liberty to 
continue the line as far as Easton.. This project has been partially 
progresesd in, the exploration of the route having been made, and a large 
part of the ci4>ital stock subscribed ; and it is the intention of that Com 
pony te proceed with the undertaking as soon as arrangements can be> 
completed for that purpose. By a connection with this, or other existing 
and proposed lines, an entire Railroad comrmunication may be had^o the 
floeqodhauna, passing in its course through the rich and inexhaustible 
ceal mines of Luzem^ and striking upon the Susquehanna at a point 
that will inevitably ensure a participation in its extensive trade* From 
this point, following the line of communication already either in opera^ 
tioa or in contemplation to be made, will^xtend this important improve- 
ment la the line of the Erie Railroad. 

As the Report of the Engineer, which is now under way and will 
shortly appear, will enter more largely into the investigation of the parti- 
cular routes to be adopted from Laston, with the detail in connexion, it 
was not thought advisable in this notice to anticipate its appearance with 
a particular description of its facilities. 

There are many considerations in this proposad improvement which 
claim for it, and will receive the attention of your.citizens. 

L. F. Douglass, Eng. Mine Brook R, R. SfTraiu C0. 



^The suggestions in the foUowiifg extract are very good . 

While writing, may I suggest to you what I think will be an advantage 
•both to your subscribers that may wish to avail themselves of the advan- 
tages of the labor-saving inventions,an(} to the inventors of such machines ; 
and that is, in your publication or notice of them, inform us who 
manufiictures them — where the inventor resides — his postofiice — what 
agents he has (if any) in the sea-port towns) and the manufacturer's price 
I would readily avail myself of several useful machines, noticed in your 
Mechanics* Journal, did I know hew to procure them. To apply to a 
parson residing a great distance from a sea-port, even at such a place as 
Albany, is not only inconvenient, but in many cases impracticable, both 
4a tbe application aad4n the forwarding the machine. Every invention 



proren to be useful, nr posiesed of adTantages thai ipeak for ihemaclfaa^ 
should be placed within the reach of every citizen who may desire t^ 
possess them ; and to do this, there should be an agent fixed in one or 
more sea-ports, from whenee thej can be readily scut. To apply to tlie 
interior of a State for a small machine is out of tlie question with us here ; 
and I think you would benefit some of the numerous inventors, were yoa 
to suggest in your periodical the advantage they would derive firom selUng 
their inventions at a moderate and reasonable price, that would induce 
many to buy, who now refuse on account of the high price, partlculaHjr 
new and vnestablished inventions* 



Cwrii^i Railway CJIoIrs* 

Tlie form of the rail a, and chair c, as shown in Tig. 1, is Ae 
shosc now in use; but the space for the key » nade roui 
middki as shown u Fig. 3. 

Fig. I. 



lA tM9 




r- 



O 






Fig. 4. 

When the rail is in its place, a piece of straight grained oak, K, is 
driven into the key-way, and then folding wedges, w, with claw heads, 
are driven both sides into the oaken key; thus, the wood becomes 
violently compressed, and adapts itself to all the conditions of the rail 
and chair ; and for the joint chairs, it will make no difiTerence what may 
. be the variations or twist in the two rails, as the wooden key will, in every 
'Case, adapt itself to circumstances, the wedges are drawn back by a set 
hammer, when it is necessary to take up a rail ; this method will hold a 
rail much more steadily than either an iron or wooden key solely ; the 
shake or jar produced by tlie train passing over the rails, will not afiect the 
wedges, and they will always remain tight, particulaHy if care be Uk0EL 
to dxive in the wooden keys, when they are dry, the elasticity alao oi the 
timber admits of driving the wedges tight, without breaking the chairs ; 
it is thus clear, tliat the rails of every railway, of whatever figure they may 
be, can be secured in this manner without any difficulty ; in faet« thb 
method is not only better, but cheaper than that usually adopted. 

Fig. i is an end view ; Fig. 2 a plan . Fig. 3 a fdan showing die form 
of the key-way and key when the wedges are driven ; Fig. 4, sQe ?iew. 
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TO SUBSCRIBERS. 

Thb present is the first number of a new Tolumey and with it we 
commence a new series, in its present form, and in semi-niohthlj numbers. 

In consequence of the suspension, for several months, of its publication, 
the present, or Seventh volume^ will be commenced on the 1st of July — 
instead of January, 1838 ; and the work will hereafter form two volumes 
each year. 

Subscribers who have paid in advance for the work for the year 1838, 
will of course be credited for one year from the commencement of this' 
volume, or to July 1, 1839, and those who have paid to a period subse- 
quent to the close of volume Six, will be credited accordingly. 

Apologies for past omissions and delays, or promises of future punc- 
tuality, will avail us little, and we therefore simply observe that our best 
exertions will be used to make the work useful to its readers, who are 
requested to aid, by prompt payment, in sustaining the work. 

JCi» Those indebted for past volumes are especially called upon to pay 
the amount due, or the work will not be continued to them after the sixth 
number of this volume. 

•^» The MECHANICS' MAGAZINE, heretofore published as a 
separate work, will from this date be united with the Railroad Journal, 
and the publication will hereafter bear the title of Railroad Journal and 
Mechanics* Magazine, and be forwarded to those who have paid for the 
Mechanics* Magazine to a period subsequent to July 1, 1837, until they 
shall have received as many months of this, as they paid for that work-— 
or until otherwise ordered, if paid for in advance. 

The terms are Five Dollars per annum, in advance. 

Vol. VII. 1 
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ATLANTIC STEAM NAVIGATION. 

Skldom has it fallen to our lot to congratulate our readers upon an 
event of more importance than the safe arrival of two fine English 
Steamers. 

One of these, the 5tntf#, sailed from Cork on the 4th c^ April, and 
reached our harhor on the 3dd, after a trifling detention at Sandj Hook. 
Scarcely had our citizens received the intelligence of her arrival, when 
the Great Western came in, on the same day, having left Bristol on the 7tb» 

Lieut. Hosken, the Commander of the Great Western^ having made 
arrangements for her reception, while on a visit to the United States for 
that purpose, and the probable time of departure of both vessels having 
been announced in our papers, public expectation was on tiptoe for some 
time. Our citizens forgot every thing else, and talked only of steam 
vessels. The impossibility of the passage having been confidently 
asserted, and attempted to be proved, by men of some note, on the other 
side of the Atlantic, there was doubt and anxiety in the minds of those 
net accustomed .to study such matters. When the long looked for vessel* 
came, public opinion turned decidedly in favor of the practicabitity 
of the passage, nothing having occurred to furnish the slightest ground 
for uneasiness or alarm, during the trip of either of the vessels ; althongh, 
the weather being adverse, a severe test of the capability of the steamers 
was afforded. 

To the Commander of the Sirius, Lieut. Roberts, R. N., is due the 
hoQor of having brought across the Atlantic the first English Steam 
Packet. This vessel, at present chartered by the company for winch she 
sails, is intended to ply between this port and Cork, only until their great 
vessel, the British Queen^ is completed. 

Though the Sirius is not so large as the last named vessel, still she is 
of respectable capacity registering about 700 tons. She is sharp, and of 
a good model for sea use. Her wheel houses are the only projections 
fi*om her flush sides. She has a comfortable cabin of moderate size, 
but very neatly arranged and ornamented. Carrying two masts of 
schooner rig, she can, when necessary, make good use of her sails. 

It is of her machinery, however, that we have most to say. The 
massive character of all that belongs to this department, is immediately 
noticed by our citizens, who are not accustomed to see such liberal use 

made of iron. 

The engines are after the usual model of English Marine Steam 
Engines — acting vertically and from a cross head down upon the walking 
beam (which is nearly level with the bottom of the cylinder), the crank is 
therefore worked from beneath. 

The whole of this is firmly braced and supported by massive iron beams. 
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«nd secured to a bed plate of great size and weight By these means, 
•the machinery is rendered compact and firm in itself, without depending 
upon the strength of the vesseli which may strain ever so much without 
in the slightest manner affecting the working of the engines, so long as 
the frame and bed plate are unbroken. In the most violent storm at sea, 
therefore, the motion is as true and easy as in a river way. The portion 
of the machinery under the deck is far superior to the arrangement 
attempted in some of our sea- going boats. 

The cylinders of the Sirius are about 6 feet in diameter, while the length 

of stroke is 7^ feet. This vessel is the first in which we have seen Hall*s 

^condensers — with the principle of which our readers are well acquainted 

iQrom descriptions in the various works on the Steam Engine. By means 

•of this apparatus none but fresh water is supplied to the boilers ; the 

condensed steam, and that which escapes from the safety valves, is 

•returned through the condenser to the boiler, while the small quantity 

3ost by leakage, dec., is replaced by water from a small distillatory appa^ 

' ratus. Great advantages are said to be derived fi*om the use of Hall's 

"Condensers. The proprietor names the following : — The saving in fuel, 

4iaid in some instances to amount to one-third— the preservation of the 

•boilers, and the time saved in cleaning them — the increase of power 

'derived from the greater perfection of vacuum, the small force required in 

pumping, and the perfect preservation of the valves of the air*pump*— 

«nd, lastly, the economy in the size of the boiler, owing to its more 

j>erfect condition. Besides these, there are other advantages growing out 

«of die use of various contrivances of Mr. Hall, which are said to greatly 

tocrease its adaptation to the navigation of the ocean. 

Any saving in fuel will, of course, act with immediate advantage upon 
the navigation of the Atlantic. It may be thought by some that the 
■aving in fuel mentioned above, is exaggerated ; in answer to this, it will 
only be necessary to remind the reader of the immense waste incurred in 
blowing out hot water. 

We are informed by a gentleman who examined the condensing tubes 
of the Sirius, that they were in perfect order, and free from any deposite; 
the boilers from any crust, and the water from any quantity of salt 
sensible to the taste. 

The engines of the Sirius are 320 horse power — we are not informed 
as to the consumption of coal. 

The Chreat Western^ commanded by Lieut. Hosken, R. N., is altoge* 
ther the finest vessel ever seen upon our waters, both as regards elegance 
of finish, and massiveness of machinery. We pretend not to give our 
readers a picture of this beautiful vessel — but merely a few dimensions, 
from which they may be able to ascertain the scale upon which it should 
be drawn. 
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Imagtoe a black ship of 1340 tons — the size of a large man of war«-« 
240 feet in length, sharp and trim in the bows, with a round stem of 
exceedinglj graceful curvature — a rounding projection on her sides bef<Nne 
the wheel, not inaptlj compared to the sides of a large wliale— with four 
schooner-rigged masts, and one immense smoke pipe— and you have the 
outline of the Oreai Western. On passing over her sides, her dec^L 
appears a little world of itself. A fine deck cabin affords a lounging 
room, and sleeping accommodations for a number of passengers. 
Through this, and from the open deck are entrances to the main cabin or 
saloon, the finest apartment we have ever seen afioat; and except hj a 
certain fixedness of its furniture, hardlj to be distinguished from the 
habitations of terra firma. No cabin was ever known so high, airy, or finely 
finished. Parris, the fashionable painter, has decorated the panels 
with his pencil, while artists of skill in everj department, have contributed 
their share to the decorations of this floating palace. The style of ornament 
is that of Louis XIV , giving a light and airy, though exceedingly rich 
appearance to the apartment. The length of this cabin is 82 feet, while 
a recess on either side gives an extreme breadth in one part of 34 feet* 
A small additional cabin or ladies* room is also richly ornamented* 
There is also a fore cabin 46 feet long — affording, with the others, about 
130 berths for passengers, with 20 or 30 for their servants. There are 
also suitable accommodations for the officers, while a comfortable top- 
gallant forecastle furnishes ample quarters for the men. 

The Engines, built by Messrs. Maudslay, Sons Ad Field, are of the most 
massive character and beautiful finish ; presenting a truly splendid 
specimen of British art These engines are also after the model of 
English Marine Steam Engines, and all the remarks made in regard to 
strength, durability, and firmness, while speaking of the Sirius, are still 
more applicable in this place. The immense beams supporting and 
connecting the machinery and ponderous masses of iron, are gracefully 
wrought into gothic arches and columns. The engine room has abundant 
space for all moving operation, and every thing in and about it is of 
metal. Some idea of the solidity of the work may be formed from the 
fact that each paddle shaft weighs 6} tons, and the intermediate shafl 
4^ tons. 

These engines are rated at 225 horse power each— the cylinders are 
73} inches in diameter, the length of stroke about 7} feet. The boilers 
are 17 feet deep and contain 100 tons of water. They are four in num* 
ber, and firmly secured, though without contact with each other or with 
the sides of the vessel ; and are so entirely surrounded with metal as to 
defy danger from fire. 

There is a peculiarity in the wheels of both these vessels, worthy at 
least of the attention of our builders, if not of their imitation* The 
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wlietl is that patented by Galloway, and owned, as improred, by Morgan. 
It goes indifferently by the name of either. It is well known, that the 
patent as first taken out, was for a feathering wheel, the paddle boards 
being made to enter the water perpendicularly, and retaining at every 
point of their revolution the same direction to emerge from the water 
perpendicularly. The great saving of power, and other advantages 
attendant upon such a moUon, are obvious to every one, but the difficulties 
arising from the complicated mechanism were so great, as to prevent ^e 
successful introduction of the wheel, as first patented. The form wa9 
changed — the paddle boards were fixed upon the arms, but each board 
was divided into three parts, and these were placed at an an|^e with the 
arm and parallel to each other, like a Venetian blind. The paddle 
boards being permanent, there is no more difficulty in keeping them in 
order than those used with us. It is this wheel that is used in the 
Great Western and Sirius. The ease with which the wheels move is very 
evident; the Great Western does not splash and hft near so much as oiir 
smallest boats. The introduction of this contrivance into our steamboats 
is greatly to be desired—* we shall refer to the subject in a future number. 
At an entertainment given on board of the Great Western, by the 
Commander and Consignee, in behalf of the owners, several of our most 
distinguished citizens were present, and bore testimony to the success of 
the experiment. Among these were the Hon. Daniel Webster, Gov. 
Mason, of Michigan, Luther Bradish, ex-Speaker of the House of Assem- 
bly, as well as most of our municipal officers. 

We have seldom seen so much enthusiasm and good feeling as was 
.-shown upon this occasion. Among others, James Buchanan, Esq;, the 
British Consul, addressed the company. He alluded to the rapid transit 
from Bristol to this city, and hence by railroad to the Mississippi. Gov^ 
Mason also referred to the same subject. John Ridge, a Cherokee 
Chie^ in an elegant address, set forth the situation of his people and the 
influence of modem improvements upon them. From his distant home 
beyond the Mississippi, a few days would bring him to join in festivity 
with those who have almost as recently left England. 

The healths of Lieut. Hosken and of Lieut. Roberts were drank with 
great enthusiasm, as were also many other toasts. 

Several of the passengers came forward, and testified to the excellence 
of the vessel, the superiority of her machinery, and the courteousness of 
her commander. 

Lieut. Hosken took advantage of the opportunity to explain in regard 
to the injustice that had been done, by scandalous reports circulated before 
the Great Western left England — even the story of her having been 
burned to the water's edge was told, to prevent persons from taking 
passage. lieut* Hosken invited the strictest scrutiny into the condition 
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of the machineryi Sec* Any one was at liberty to examine tbe state of 
the worst of the foar boilers. The passengers had been allowed ereiy 
opportunity of witnessing the performance of the engines, and determining' 
for themselves the merits of the case. Lieut. H. also explained, that the 
machinery was new, had never made but a short trip on the Thames and 
around to Bristol — that still everything had worked well, though laboring^ 
under the disadvantage of a heavy sea at starting, and which continued 
for several days. No delay however, occurred, except altering a few 
screws in the bearings to relieve the friction, which occupied but a few 
minutes — and when advantage was taken of a favorable spell to tighten 
the paddle boards, as these are numerous, this occupied two hours — ^with 
this exception, and when the South America was spoken, tbe engine was 
kept constantly at work. 

A very gratifying announcement was made by Lieut. Hosken, viz., that 
the experience of the voyage would enable himself and officers to accom- 
plish a saving of one-fourth of the fuel consumed in a given time. 

It was also stated that invitations had been given to several officers of 
our navy, to accompany the Great Western on her trip out, and that 
furlough had been granted them for that purpose. 

It would be useless for us to attempt to describe the sensation created 
by the arrival of these vessels — thousands crowded to see them, and tens 
of thousands to witness their departure. 

The obvious advantages to be derived from a speedy passage between 
this and England, have been immediately seized upon in various quarters, 
and extensive arrangements are now being made dependent upon Atlantic 
Steam Navigation. 

We need only remind our readers of the inomense number of letters to 
be carried — the greater security in the consummation of mercantile trans- 
aetions — and the very great saving in the interest of transported q[>ecie, to 
open to their view a wide field of contemplation. 

We have neidier space nor time to pursue the subject— in our next we 
shaD give further information. 



PATENT SAFETY FUZE. 

Wb call the attention of Engineers, and others, engaged in public 
works, to the advertisement of the Patent S^rfety Fuze^ which is found 
on our cover. The increased safety and certainty of its operation render 
it highly important. We have heard it highly praised by an Engineer, 
who having had much Uasting to do under water, had an excellent 
opportunity for testing it In dry work it is also for superior to the 
ordinary priming^^ere being no needle to be withdr^woy time is aavod, 
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no danger is incurred} and there is a certainty of their discharge. We 
daily hear (^ the loss of life by careless blasting ; much, if not alT of this, 
might be prevented by the use of the Safety Fuze. 

The Manufacturers are confident as to the value of the article, and bave, 
in Gverj, instance, submitted it to the severest trial. 

Tho same article is used in England, and by some extensive contractors, 
to the exclusion of every other thing of the kind. They speak highly of 
its safety and certainty — items richly repaying them for the small addi- 
tional e3q>ense of the Fuze as sold in England. It is affbrdec( here at an 
exceedingly small rate,*and only wants to be tried to become universally 
used. 



Relative Value of the different kinds of Steam, from different Liguidtt 
as a Moving Power. By J. A. Roebling, Civil Engineer. 

In considering steam as a mechanical agent, it is natural to enquire 
which kind of steam requires the least application of heat to produce a 
certain effect t This question occurred to me, when I was reading the 
substance of two Lectures on the Steam Engine, delivered by Dr. Lardner 
before the Liverpool Mechanic's Institute. Dr. Lardner's remarks, 
referring to the subject, are as follows :— 

'* When all those great effects are attained by the mere fact of our 
avidling ourselves of the simple physical effect of converting water Into 
▼apor and back again, we naturally say, where there is so large a field 
and so many different substances, firom which the effect may be produced, 
should we not expect from the large advances which are making in the 
generalization of their principles, that this effect may be produced from 
other substances! Water possesses several properties, which render it the 
most hopeless and unfit for such an eacperiment. In order to convert it 
into vapor, we of course apply heat. The least promising liquid is that 
which requires the largest application of heat ; and of all liquids water 
consumes the largest quantity of heat, requiring nearly 1000^ to raise it 
firom a boiling state to a state of vapor ; therefore, a priori, a philosopher 
would say, try spirits of wine, or a thousand other things, but do not tiy 
water, for this special reason." 

8q far, the Doctor. I hardly need to mention, that when other liquids 
in place of water are substituted, condensers, constructed on the principle 
of HalFs, are to be used. For Locomotives similar condensers could be 
contrived, where the cooling surfaces are kept cool, by a coxistant stream 
of fresh air, produced by an airfan, provided the steam used is of little 
specific heat. 

It is unknown to me, whether Dr. Lardner has made any satisfactory 
experiments which have enabled him to test the relations of the different 
kinds of steam, and he does not quote the experiments of other philoso- 
phers which would justify the above supposition. This subject has been 
a matter of serious reflection with me, and since I believe that Dr. 
Lardner's notion is erroneous in this respect, and because his opinion 
might entertain the hopes of many who believe that the steam engine is 
capable of great improvement in this respect, I offer my views to the 
public, and I shall feel indebted to any one, who, by actual experiments 
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and well-asoertained facts will be enabled to correct mj statemtntt, or Up 
refute them altogether. 

Being seriously engaged in improving and extending the use of steam, 
principally to agriculture, it is of great importance to me, whether the 
bulkj weight attending the use of water and coal in Locomotive or Ma. 
line Engines, can be greatlj reduced or not, hj the application of another 
liquid in place of water. Mj remarks, however, are confined to the use 
of Steam, and to the Steam Engine on the common principle, and when 
heat is applied. I am well aware, and I have good reasons myself to 
beUeve* that Dr. Lardner's predictions, regarding the superversion or 
steam by other natural powers, will be realized sooner or later. - Before 
this however is done, it will be well to exert ouc reflecting faculties in 
improving the application of steam power as much as it is capable of 
improvement. 

Water requires about 1000*' of heat to be converted from the boiling 

' state into vapor of one atmospheric pressure. This quantity of heat ia 

absorbed by the water, without being raised in its temperature, as far as 
the temperature has any effect on the thermometer. This absorbed, but 
not sensible heat, is called latent heat, or specific heat ; and this heat 
serves to expand the liquid and to increase its volume many fold. When 
the liquid is not confined, but boiling in an open vessel, and when the 
barometer is at 28 Parisian inches, and the air in a moderately dry state, 
then the water cannot absorb more than about 1000° of heat, and the 

> generated vapor will rapidly expend. When the boiling water is confined^ 

It will absorb more heat than 1000^, and the steam generated in the 
vessel will acquire a greater specific heat, but it will at the same time 
become proportionably denser, or specifically heavier, and in consequence 
of this, it will require a greater expansive force ; such steam is called 
high steam. 

* Steam of the temperature of boiling water has not exactly the same 

expansive force as the atmospheric air, as is commonly believed. It is 
a natural law that the different gases and steams penetrate without 
removing each other, and without effecting a mutual pressure ; hence, the 
steam rising from boiling water is not repelled by the pressure of the 
atmospheric air. The steam is only repelled by those vapors of the same 
nature, which are already diffused in the air. Only the gases and 
vapors of the same nature repel each other by a mutual expansive 
pressure. The expansive force of the rising steam, therefore, depends 
on the expansive force of that portion of steam already in the air, and the 
pressure of which must be overcome. This property of the steam is 
mentioned by the way, having no strict reference to my subject. 

The specific density, now, and the expansive force of steam is depend* 

««^ ing on its temperature ; but the temperature, specific heat, or density, is 

very different in different kinds of steam of the same pressure raised fr^ra 
different liquids. According to the experiments of Mr. Desprets, water 
requires in the boiUng state, for being converted into vapor of one atmos- 
pheric pressure, a quantity of heat very near to . 970^ 

Alcohol requires 373 

Vitriol Ether requires . . . 164 

Sulphur Alcohol requires . . .145 

Spirits of Turpentine requires . . 187 

The same quantity of water requires, therefore, 2*6 times as much 

heat as the same quantity of Alcohol, and seven times as much heat as 

the same quantity of Spirits of Turpentine requires for being converted 
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into yapor of the same pressure. There is the ostensible reason why 
Dr. Lardner recommends the sabstitution of other liquids in place of 
water. 

According to the experiments of some eminent philosophers, when the 
specific weight of atmospheric air is put equal to • . 1*0000 
The specific weight of the low steam of water is equal to 6235 

The steam of Alcohol, 1*6133 

The steam of Spirits of Turpentine, ...» 5*0130 

The steam of Alcohol, therefore, is 2 6 times as heavy, and that of 
Spirits of Turpentine about 8 times as heavy as ^e steam of water. 

From this it appears, and it is ascertained by a number of experiments, 
that any fluid, when in a boiling state, requires the less heat for being 
converted into vapor, the greater the specific weight or the density of its 
steam is, or the less the steam becomes expanded. Water, when evapo- 
rated, will greatly increase its Tolume, and all the vapors of Alcohol, 
Spirits of Turpentine, or other liquids, will relatively 'fill volumes very 
near proportionally to their specific weight or density. Now, since 
water, when evaporated, will expfmd about 1700 times, the steam of 
Alcohol will expand 655 times, and that of Spirits of Turpentine will only 
expand 213 times. For producing a certain mechanical effect, now, we 
want the same voluminous quantity of steam of the same pressure ; the 
steam may be raised firom water, Alcohol, or Spirits of Turpentine. The 
above statjsments show, that the same voluminous quantity of steam of 
the same pressure, raised fi'om any hquid whatever, always requires the 
same quantity of heat, or very nearly so ; hence it follows, that there 
will be no saving of fuel in substituting any other liquid in place of water. 

That liquid will be the most economical and advantageous, which, as 
steam, expanses most : Water, therefore, wHl be preferable to Alcohol, 
smd Alcohol will be preferable to Spirits of Turpentine ; because of the 
former a less quantity is required .than of the latter for producing a 
certain effect Besides this, water is cheapest. 

I know of no experiments, by which the expansion of the steam of 
Alcohol, Spirits of Turpentine, &o, had been ascertained by actual mea- 
surement ; and in the case some have been made, I should like to be 
informed of it, and whether the results have been found at variance or 
not with the above deductions. 

r . Siuciih\i.rjgh^ Busier Co. Pa. 



Interesting Account of the Operation of Cranie Pile Driving and Cutting 

Machine. 

To ttie EdUon oftha RaOioad Jovrnal. 

SipracuBe, AprU U, 1H88. 

Gentlbhen, — ^The work on this Road is progressing very favorably. 
The Hne of the road being, for the whole distance, in the immediate 
neighbourhood of the long level upon the Erie Canal, is very favorable. 

It is intended to found the road upon piles for about 29 miles. This 
occurs over leVel tracts of low, soft land, where the piles are driven from 
6 to 12 feet, and being cut off near the surface, they present a uniform 
and perfect grade. 

The manner of driving them is new and highly interesting. The work 
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is done by a steam engine^ which raises two heavj cast-iron bammen ; 
elefating them about 30 feet. The piles driven, stand lineally 5 feet 
apart, and are in two lines under the rails ; of course, the distance of the 
two roads apart, is the proposed width of the track. The machine mores 
upon the piles that it has driven. In front, between the two hammers 
and the leaders in which they run, is a circular saw of 40 inches diameter. 
This saw is regulated in height by screws, and runs in a plane corres- 
ponding with file grade of the road. After the two piles are driven to a 
sufficient depth, the saw is set in motion, and being pressed by aa iron 
rod against one pile, it cuts it off with great force and rapidity ; and is 
readily, by a slight efibft, swung against the pile upon the other side, 
which is in like manner cut off. The work of levelling the saw, and 
cutting off the piles, is rapidly performed. A flat iron bar is then laid 
across these two piles, a piece of cast iron rail taken up from behind the 
machine, on each side, and carried forward to the two last piles sawed off, 
and rested upon them and the next pile back. Upon this the whole 
machine is easily rolled forward five feet ; when with a pair of grappling 
hooks at the end of ropes running upon sheaves at the top of the leaders, 
a pile is taken up at any distance within 60 feet of the machine, and 
brought at once to its place, properly elevated, between the leaders, and 
the bearers which have been before raised and fastened, are let down 
upon them, striking about eight blows per minute. ^ 

The machine in operation near this place is worked by a rotary engine 
from the shop of Messrs. Elam Lynds 6c Son, and is now driving piles 
from 24 to 28 feet deep, driving one upon the top of another, or double 
piles. 

The company have /(mr of them upon the road distributed along upon 
the different piling sections. Each machine is operated successfully by 
eight men, and will in fair average weather and circumstfluices, drive 
about a mile of road in a month. 

The height at which the piles are sawed off, is regulated as often as 
required by the levelling instrument, and furnish as perfect a grade as is 
possible to make. The piles are not less than 12 inches in diameter. at 
the large end, and are necessarily very substantial. The superstructure 
is laid upon them, consisting first of a cross tie of die best white cedar^ 
4 by 12, laid flatwise, and then a pine rail 8 inches square. The iron bars 
are to be laid upon the centre of the rails, on oak ribbons two inches 
thick. It would be difficult to find any way in which eight men could grade 
a mile of railroad in a month so perfectly as this is done. The frost, it is 
supposed will not raise them, and therefore the repairs upbn such a road 
are'necessarily slight The grade of the road will be filled up about them 
principally from the sid0 ditches. 

The only question about them is, as to their durability, and should 
ihey last no longer than the common duration of timber, it is a most 
economical mode of forming the grade in the first instance, leaving the 
embankments to be made deliberately, and full time to^settle. Besides 
they would decay but a small distance into the ground for many years, 
when they might be cut off and another one rested upon them. But 
we are well convinced, here, that we can make them endure for any 
reasonable period, by salting them. It is intended to put a considerable 
quantity of salt into the head of each pile, and to calculate for as frequent 
a renewal of the supply of salt as may be deemed necessary. That salt 
will completely preserve timber from decay, no matter how exposed, has 
been satisfactorily shown here, in many instances. I lately noticed an 
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instance diat had occurred in Herkhner County, wliere a correspondent 
of Judge Buel, of the Cultivator, says, that iathe spring of 1822, he set 
some sawed' hemleek fence posts, one-half he salted by boring a hole m- 
little above the ground diagonally, and filling it with salt, and then 
plugged it to exclude the air and water. 

In the spring of 1830 (eight years), the parts not salted were all 
Entirely decayed below the surface of the ground. The salted parts are 
all -now standing- (January 10, 1886), and to appearance may stand years 
longer. The piles upon which the salt rails here are founded, though 
small and driven by hands, do not decay, nor does the post raise them so 
as to affect the rails. I have the most entire confidence in their being 
fUtftiierved by the use of salt. This will, then, be the cheapest and most 
durable kind of railroad that can be constructed, and in the continuous 
prairies of the western country, if timber can be found, will be the plan 
upon which to build their roads. 

Siwaj gentlemen have examined the operations of our machines, and 
have expressed a uniform approbation of the principle. It was patented 
to Captain Smithe (jram, to whom, and E. P. Williams, now in the 
bmploy of this Company, the patent belongs. 

' These machines, and their operations, can be examined easily during 
the ensuing summer, as they will be worked at short distances firom the 
Ganal| and much of the time in sight of it. Very respectfiilly, yours, 
' ^ John Wilkinsow. 
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[^e^ are glad to hear again firom S. D. The communication has been 
oh iiand some time, but has not lost its value. Always impressed with 
the importance of the continuation of the Long Island Railroad, we 
deem the present time the very best in which to direct attention and 
interest to it.] 

To tbo EdikNS of tlM Rafirc«4 J«arnaL 

jBcm^oti, Jtfarcii 20, 183a ; 

'( GiSntlbmek, — There is one class of society for which railways maybe 
said to be peculiarly made ; a class whose immense daily increase is, 
perhaps, one effect of the mechanical discoveries which distinguish this 
age from all others ; and that is, the class of men of business, properly so 
called ; that is, of men of business habits, of men of method. As profits 
become moderate, liable to less fluctuation, peace being every day more 
Valued — as new countries become peopled, and sudden and unlocked 
for and violent means of rising to eminence or riches cease to exist, such 
men inust increase ; and according as civilization extends, and the value 
of knowledge not as a means of display, but as a means of return is 
uiiderstood, method being one great arm of all such knowledge, such 
men must increase ; and the habit once formed will border upon scru- 
pulousness. To such men, and all men living for a constant object, 
railwajfs will become the favorite mode of conveyance ; it will be the 
mode — when perfected, as it is not now in this country — and the only 
mode, on which they can rely with some security, on which they can* 
calculate to hours and minutes ; which, unlike steamboats, or canals, or 
ordinary roads, is in a gre^t measure independent of tlic contin^^oncio*- of 
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wind and weather, of fogs, of firosts, or of firethets — how mucli OHNre §9^ 
at least, than any other means of conveyance, must be palpaUe to eyory 
one. This mode, therefore, will become the stay of such meih— 4hey will 
find it their interest to suggest it ; the other modes may occasionally 
equal, probably, never surpass it. But the other modes wUl be desultory 
in tlieir rates, sometimes rapid, sometimes slow — not to be regularly 
depended on — interrupting far more the schemes and plans, rules an4 
arrangements, and expectations and predictions of businoM men— they 
will always continue more or less erratic in their returns, firom their very 
nature, and they will in their best times, unless no other mode of conv^- 
ance presents itself) be especially supported by the erratic, and the 
luxurious, and migratory of the community ; a race sufficiently happy 
and delightful to mix with, but not the race which governs the mainsprings 
of industry and enterprize, and upon which all great transactions 
ultimately depend. 

I have been led just now to these expressions, however common-place, 
while considering the interruption to the steamboat navigation of tbe 
Sound this season, when the extreme mildness of the weather might have 
led us, this time, to expect an exception. The interruption to the travel 
between Boston and New-York is, it will be admitted, a great drawback. 
It has occurred more or less every season since I, who have not long 
however attended to the navigation, can remember. These cities are 
therefore somewhat estranged during the winter — ^they shake hands in 
summer, and in winter their energies are comparatively dormant — were 
they nearer each other, or in more constant and certain communication, 
which is the same thing, would not their strength be united, at least, far 
more so than now. This leads me naturally to advert to the long-talked 
of Long Island Railroad, which it seems has been commenced, at any 
rate, though in what way, at present I am unable to say, but let that be as 
it may, I look upon this road when completed, as reducing vastly the 
difficulty which is experienced during the winter season, in moving 
between, or forwarding any thing between these cities ; and not less, the 
uncertainty which exists more or less at all seasons — ^this uncertainty 
during the opening and summer months, is to a merchant nearly as 
annoying as the entire interruption occasioned every winter. There 
would still remain a portion of the Sound to be navigated, even were the 
road completed ; to wit, between Greenport, or that neighbourhood, and 
Stonington ; but it would ill become us to despise the advantage which 
upwards of 100 miles of land communication presents over as much sea, 
because we cannot realize a perfect communication. With the aid of 
some additional lights, the remaining navigation, or the ferry as it might 
be termed, would be but rarely interrupted. Familiarity with the passage, 
with the tides, and with the ground, would render the crossing even 
during foggy weather sufficienUy safe, though it might not be so rapid — 
we should have escaped the Hurlgate, the ^nace where the ice first accu- 
mulates, and first interrupts the trade ; and the probability of interruption 
would be reduced during the most stormy seasons to a sheltered passage, 
for either side of Plum Island might be taken, on a distance of 26 mUes. 
But the increased certainty as to time, not to dwell on the corresponding 
economy — the reliance which could be placed on the arrivals vnthin an 
hour, is a benefit which I am inclined to value very highly, even admitting 
that an occasional non-arrival did occur in winter. The ferry at Stonington 
is the only point on the route where (excepting accidents) time can be 
lost, and here the loss of time would rarely exceed half an hour— -an 
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hour's additional time, at any rate, would be a great allowance on 8o 
abort a distance. We sbould then be able to accomplish the whole route 
between New-York and Boston in eleven hours with ease. If I were to 
take advantage of the occasional rapidities of the Stonington and the 
Boston Roads, 1 should say ten, but eleven would be a fair average. We 
might calculate daily with great safety on the arrivals within twelve 
hours. Our calculations at (Hresent, unless in midsummer, are veiy little 
to be depended on* 

While there is much to be said in favor of the completion of the Long 
Island Railroad, and the advantages which it would offer to the 
inhabitants of the two greatest cities in the Union, there can nodiing be 
said in disparagement of the present means of communication by steam- 
boats, which is not applicable to such conveyance every where. The 
evil adverted to is inseparable from the element on which they act These 
steamboats have, probably, arrived very near perfection in their accom- 
modations, in their civilities, and most of all in their rates of speed. They 
will always, probably, continue to be used for the conveyance of heavy 
l^oods, but the sooner the Long Islanders admit of our dispensing with 
their accommodations for passengers, the sooner will the public be 
entitled to add them to the list of its bene&ctors. 

New.Tork, however, is relying at present too much on her imm^ise 
natural advantages. She is supine and sluggish in this one respect- 
careless of public improvement for their own sake. 

Very respectfully, & D. 



Removal ofiJit SabiTU River Rafl^ 

[We are much indebted to Lieut. Blanchard for the anneiTed account of 
the removal of obstrucUons in the Sabine River, by the force under 
the command of Major Belknap. It is interesting, as it shows at how 
email a cost great lengths of our western rivers can be rendered 
navigable, and open intercourse with immense tracts of country at pre- 
8en^no better than a wilderness. Iron Steamboats should be used on 
the Sabine ; it is, as far as we understand the character of the river, a 
most suitable place for their use. We should feel greatly obliged by 
any further notices of these improvements ; their importance attracts 
much.attention and interest in the progress made in them. — £ds.R.R. J.] 

To th* EdUon of the Railf <nd Joomal* 

Camp on Lake Sabine, La,^ April 1, 1839. 

Giim.EiiBN, — As I have been engaged in a work of mpr4n)€mtiiU^ 
perhaps a short notice of it may be acceptable. n 

In July last, Major Belknap, 8d Regiment U. S. Infantry, left Fort 
Jessup, La., with two companies, and marched to the Sabine River, and 
encamped there until the last of September. The summer was employed 
in contsructing boats for the descent of the river. In going down, the 
leaning trees and the snags were cut off, so that witli a rise of three feet 
the river would be navigable. The river was fortunately very low, so 
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much 80, that the boats, alfhoogh light, were sometinies delayed a day in 
getting a few miles, but it was all the better for our object. From the 
town of Sabine, on the Texas side, which is about 20 miles below Gainea 
Ferry, to the Raftt a distance of about 300 miles, no obstructions were 
found to high water narigation, except the snags or leaning trees^ wbteh 
were remoTed. The Raft was formidable to look at, extending with 
intervals for a mile, but our active commander succeeded in ibakin^ a 
clear passage through it, and it is now a good part of the rirer. l*Yora 
the Baft to the Narrows is a fine river^ with few leaning trees and «il&jgs« 
The Narrows are about 50 miles from the mouth of the river, ai»d'are 
above 20 miles in extent. The river here branches into three forks, and 
as the name indicates each fork is very narrrow, not exceeding 30 yards. 
The fork which we descended was crooked and blocked by falling and 
leaning trees, but we were successful in clearing a passage fer our boatv, 
and for steamboats. From the Narrotos to tne Lake tliere ia a fine 
broad stream. By this operation the Government, at the slight expense 
of $1200, has opened a navigation of 300 miles up the Sabine River, and 
it will have a beneficial influence on the rich lands bordering it. 
• In proof of the complete success of this work of Major Belknap, I 
have to state that the Steamer Velocipede, Capt. J. Wright, burden 133 
tons, 135 feet long, has lately ascended and descended tlie SIHiiine' River, 
as far as the town of Sabine, from whence we commenced onr operationtfi 
without the slightest injury to any part of her. The boat is too large for 
thalj^ver, but of course thi$ proves the practicability of the navigation. 

With respect, your obedient servant, 
A. G. Blanchard» First Lieutenant^ 3d Infantry. 



Beet Root Sugar, 

f 'I 

[Wo ai'e fayored with permission to puUish the following letter. We are 
gladto see that our countrymen are taking hold of the matter in the 
, light way; Bring it down to the use and practice of every farmer^ and 
., it will 4o well — Ens. R. B. J.} 

Boston^ AprU 30,^X838. 

Dear Sib, — Some time since, Mr. Breck put into mj hands a letter 
from you, enclosing cofries of two letters received from England, detailing 
the fact of a patent having been taken out for the manufacture of Beet 
Sugar, by an improved process. Of course we are nnable to cottjectere 
* w^at this new process is; but 1 have the pleasure to state to you, thai a 
gentleman in this vicinity, after ten years' experimenting and close appli*- 
cation to this business, has perfectly succeeded in discovering a method 
of obtaining the sugar, which promises great advantages. The following 
are some of the results, which may be safely calculated upon. 
- 1. The Beet, a raw material, is so prepared that the manufmAurc dan 
proceed at any season of the year most convenient. 

3- Ten per cent, of good sugar can be obtained from the raw beet ; or, 
^ in fact, all the sugar it contains, or that can be had by any process* 

3. The sugar is obtained by a simple and not expensive method ; and 
is d good article for use without being refined. I have sent a very small 
sample to-day to Jas. G. Birney, Esq., in New- York, and enclose you the 
remainder of what is in my possession, knowing the interest you take in 
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the subject. I should be rery glad if it should come in your way, that 
you would riiow it to my friendi D. K. Minor, Esq., Railroad Journal' 
Office, Wall street. The sample I send is a fine result. 

:4. The method requires little time, and no expensive machinery. 
"Ettetj farm house is already in possession of almost all that is necessary. 
. ^. It can be produced at a rate which, at present prices of labor and 
silgar, is hkely to pay one hundred per cent, profit. 

6. . The apecificatious are in the way of being sent to the Patent OfHce ; 
and the right of maaufacturing will probably be sold to oar formers, for 
perhaps ten dollars, or less* 

I look upon this 4s a most important discovery, and I see at present no 
reason to question its success. Respectfully, yours, 

Anthony Dey^ Esq. Hikry Colman. 



Oenesee Valley Canal, 



« 

[Th^ foflowing letter from Mr, Mills, will give our readers some idea of 

the progress of an important State work— the Genesee Valley CanaL 

, -^ee aclvexti^ment on the cover.] ^ 

Rocketter, May 3, 1638. 

' pEAR Sir, — I enclose you one of our Genesee Valley Canal notices of 
a letting. 

When the work embraced in this notice is let, we shall have 53|- miles 
of Caned under contract, all of which (excepting locks No. 9 and lO, and* 
the Genesee River aqueduct, which are to be done in the fall of the same 
season) is to be eorapleted in the spring of 1640. The completion of the 
above work will furnish a canal navigation 6*om Rochester to Mount 
Morris, a distance of 37 miles oathe main line ; and from Mount Morris 
to Dansville on the side out, 15^^ miles. It is designed to prepare the 
rexnaining 75 miles, extending firom Mount MQrris to the AUegony Riv^l'; 
for contracting as soon ajs practicable. I have now two efficient jiarti^s 
€lf Engineers actively engaged in this service. The Capal Commissioners 
w^-^^niiively locate the liAe in the month of June, and in the course of 
theseason p\i( the l^uiger portion, if not all of it, und^ contract. The 
whole work is to be pressed on vigorously until completed* 

I am, very respectfully, 

Tours, &c. Faedcrick C. Mill. 



Mesohitions adopted hy tie President and Directors of the James JRiver and 
Kanawha Company^ on the l&th January ^ 1838. 

' Itesolved, That the President and Chief Engineer be instructed, ^ 
soon as the season will permit, to cause the line of Canal from Lynch- 
biirgh.to the Blue Ridge Canal, to be located and prepared for contract. 

Resolved, That they cause also an accurate survey and estimate to be 
made of the line of Canal from the Eastern extremity of the Blue Ridge 
Canal to the town of Covington. 

Resolved, That they also cause surveys, and examinations to be made 
with a view. to the best location of the Railroad from Covington to the 
Kauawha River, together with an estimate of the cost of the Railroad. 



16 Iron Steamboats* 

Resolred, Thai they cause BurtejM to be made of the line beCirem 
Covington and the Falls of Kanawha, by the way of Dunlap^s Creeks 
Forkrun, Howard's Creek, Greenbrier River and New Rif er ; the line 
br the way of the South Fork of Dunlap's Creek, Indian Creek, and 
liew River ; and the hue down Second Creek from the point where the 
last mentioned line crosses the same, to Greenbrier River ; and examina* 
tioiis to be also made, of the best lines leading from the valley of 
its prineipal tributaries, to Gauley River, together with such other surveys 
and examinations as may be deemed necessary to ascertain the most 
advantageous route for the Railroad. 

Resolved, That they also cause a survey to be made of the Kanawha 
River, from the Falls to Point Pleasant, together with an estimate of the 
cost of the proposed improvement. 

Resolved, That in making the surveys and estinmtes authorized by the 
five preceding resolutions, such parties, not exceeding four in numbefi 
and such agents in addition to those now in the service of the Company, 
as they may deem reqtiisite and proper, may be employed* 

Resolved, That the President and Chief Engineer be instructed to 
communicate fully and regularly with the Consulting Engineer, upon the 
•ubfects of the proposed surveys and estimates; and that they report to 
the Board horn time to time the measures adopted and the progress of 
the surveys. 

Resolved, That they be authorized to have provided for the use of the 
parties to be employed in the surveys, such outfits of instruments, boats, 
haggage waggons, and other apparatus as may be necessary to their 
proper equipment for the duties to be performed.— Fa. Siattiiaan. 



Iron SUamboati, 

[The following letter from CoL Lamar, of Savannah, to Mr. Haynes, we 
take from the I^ttsburgh Gazette. We have long desired infi>rmation 
relative to these boats — ^the notice of the first arrival of which we pub- 
lished long ago. The fact that they are in use in this country has not 
been generally known until quite recently.] 

AisoAiiaA, MbtcA 97, 183a » 
r# UU Han. Ckoi. E, Haynu, M. C. Watkingim: 

Dxim StK,— Yours, of the 20th inst, enclosing certain queries of the 
Hon. Mr. Biddle, of the committee on Manufactures, on the subject of 
Iron Steamboats, was received to.day ; and it afibrds me pleasure to flive 
aO the information I have obtained in regard to them, at all times ; but 
more especially, when it is probable that it will so actively promote the 
use of them in our country. The one I imported is fully described in the 
annexed eirculars. — [These are the documents heretofore published in 
the Gazette]--8he cost $30,000 in 1834, exclusive of the duties which 
Congress remitted. Iron has since risen 50 per cent, in Engtand, and 
there is great competition in that country for such boats, so that the cost 
is BOW To per cent, greater there than at that period* Nevertheless, two 
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lutTelMen imported since for this river — two more are ordered for it, 
aad two more for the Altamaha, besides those of Mr. Butts, on which a 
^emisstoa of the duties is now asked of Congress. I do not reply to the 
qaeries in order, because the circulars furnish aJJ that is desired, except 
as to cost, and the expenses of completing them in this country, regarding 
which I shall particularide. The last boat imported was btiilt at Liverpool, 
la 1837; cost there i^'2,990 including rivets, and materials for putting her 
Up in this country. The freight will be aboui $S00; and the completion, 
ific/uJing deck and small ct%bin, about geven or eight thousand dollars ; 
she weighs about S^i tons — is 1 15 feet long, 24 feet wide, and S feet hold 
—frill draw, with a sixty hwrse engine, low pressure, boiler, and wood for 
S4 hours« (6 cord^) not exceeding thirty inches, perhaps less. There it 
no necessity for^'bnnging men to this country to put them u]p ; any per- 
son who can strike a rivet can do the work. It is an improvement 
esfential to the safety of life, as well as property, in the navigation of 
many of the rivers, but more particularly, the Mississippi. For, if 
provided with bulkheads, as those last irop<irted nre, they could not be 
sunk in snagging; because, only one interval could be filled with water 
at the time, and if further improved by a Jike extension over the boilers, 
aod connected with those partitions with targe pipes or af^ertures for the 
escape of the steam over the sides of the boat, thev would be protected, 
too, against explosions of the boilers, which arc so frequent and so fatal 
on that fiver. Once on the Mississippi, at a moderate c(»st, my reputatirm 
ia pledged that none other will be used if iron cnn be liHd. Tliey are 
peculiarly adapted to that navigation, and will defy its sawytrs and 
espdfsions. The duties will be about $2 80 per jOOIbs. on the weight of 
them — a most onerous tax. I speak so freely because 1 am scarcely 
Interested, at present, in any of those being imported. 1 sold mine at 
cost, and the purchasers would not take $50,000 for her now ; and they 
think she will be good fifty years hence. Yours, &e. 

G. B. LiMis. 



From Ibft Fapera of iha Royal Englneen. 

Notes on Concrete. By Lieutenant Dbnisoiv, Royal Engineers. 

Tub vcrr general employment of the mixture of lime and gravel, 
commonly known by the name of concrete, in all foundations where, 
trom the nature of the soil, precautions againt^t partial settlements appear 
necessary ; and the great probability of an extension of its use, in 
m*uatioii8 where the materials of which it is composed are easily and 
cheaply procured, must of course render it a subject of great interest to 
the engineer. 

The paper which conveys most information on this subject, is a prize 
eway by Bklr. G- Godwin, published in the * Transactions of the Instil nte 
of British Architects.* In this essay, many instances nre brought forward 
mf the employment by the ancients, of a mixture analoiioiiH to concrete, 
both for foandations and for walls. Several cases are also mentioned 
in which, of late years, it has been used advantageously for foundations, 
by some of the most distinguished architects and civil engineers. In 
latter instances, the proportion of the ingredients vary from 
•f lima aod two of graTel, to one of lime and twelve of gravel, the 

3 
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fimo being Id most cases Dorking lime, and tbe gravel Thames ballast.* 
The proportion, however, most commonly used now, in and about London, 
is one of lime to seven of ballast, though, from experiments made at the 
buUiiin^ of the Westminster new bridewell, it would appear that one of 
lims to eight of builast made the most perfect concretion. 

Concrete, compounded Molely of lime and screened stones, will never 
assume a consistence at all equal to that of which sand forms a part, 
I'he north win^ of Buckingham palace affords an iiistance of this. It 
wa8 first erected on a mass of concrete conaposed of lime and stones, and 
when subsequent alterations made it necessary to take down the buildings * 
and remove the foundation, this was found not to have concreted into a 
mass. 

Mr. Godwin states, as the result of several experimeritSy that two parts 
of stones, and one of sand, with sufficient lime, (dependant upon the 
quality of the material,) to make good mortar with the latter, formed the 
best concrete. As the quality of the concrete depends therefore on tbe 
goodness of the mortar composed of the lime and sand, and as this must 
vary with the quality of the lime, no fixed proportions can of course be 
laid down which will suit every case. The proportions must be deter- 
mined by experiment, but in no case should the quantity of sand be less 
than double* that of the lime. The best mode of compounding the 
concrete, is to thoroughly mix the lime, previously ground, with tbe 
ballast in a dry state ; sufficient water being ihen thrown over it to effect 
a perfect mixture, it should be turned over at least twice with shovels, and 
then wheeled away instantly for use. In some cases, where a great 
quantity of concrete has to be used, it has been found advisable to employ 
a piig-mill to mix the ingredients : in every case it should be used bot.t 

With regard to the quantity of water that should be employed in 
forming concrete, there is some difference of opinion : but as it is usually 
desirable that the mass should set as rapidly as possible, it is not advisfible 
to use more water than is necessary to bring about a perfect mixture of 
the ingredients. A great change of bulk takes place in the ingredients 
of concrete when mixed together. A cubic yard of ballast, with the due 
proportion of lime and water, will not make a cubic yard of concrete. 
Mr. Godwin, fi'om several experiments made from Thames ballast, 
concludes that the diminution is about one-fifth To form a cubical 
yard therelbre of concrete, the proportion of lime being onereighth of the 
quantity of ballast, it requires about thirty cubic feet of ballast, and three 
and three quarters cubic feet of ground lime, with sufficient water tp effect 
the admixture. 

An expansion tal^es place in the concrete during the slaking of t])e lime^ 
of which an important use has been m^de in the underpinping pf walls, 

♦ It i» a qnestion for consideration, whether a preat variety of sizes in the roalemis osrd, 
would nnn»rii the most solid as well as tbe hardest wall. The wslk of lie f>rtTPSs of 
Coi'Ud R*»drijro, in Soain, are of concrete. The marks of the bmrdu, which reia-ned 'he 
■emifloid mattt*r in their contraction, are every where perfectly viiible; and besides rand 
and gravi»] there are every where large quantities of round bolder ftion^s in the wall, from 
four to wx inches in diameter, procured from the groimd around the city, wh.ch is every 
where covered with iheuu-^LieuUnant-Colonel Reid, Royal Engineer* 

t Mr. Godwin states, that the setting of ordinary lime results from the absorption of 
carbonic acid gas from the atmosphere. That the limes of mortars become Mioner or lal«r 
carbonates, is most certain, but tlicreis no proof that this is the cause of their cohesion; 
indeed there is every reason to dpuUt it. U is more probable that new attractive proj)eitiea 
are acquired at the moment that hydrates of lime are formed from calcined lime and water, 
when in close onion with «lex, alumina, and some other substanoes, and that the properti* 
int tcqaired at that time, do not eets immedtately, bat continoo, if vat^W^^t for ager i^ 
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The aitidunt of this expansioa has been found to amount to about three- 
eighths of an inch to every foot in height, aod the size thus gained, the 
Concrete never loses. 

The examples from which the above rules are deduced, are principally 
bf buildings erected in or about London ; Ihe lime used is chiefly from 
Dorkings dnd the ballast from the Thames; It is very desirable that a 
ihore extendcid collection of facts should be made, that the proportions of 
the materials, when other limes and gravels are ustid, should be stated, in 
order that some certain rules may be laid down by which the employment 
of concrete may be regulated under the various circumstances which 
continually present themselves in practice. 

The Ddrking and Hailing limes are slightly hydraulic. Will common 
limes, such as chalk, and common stone-lime; answer for forming foun- 
dations of concrete, where the soil, although damp, is not exposed to 
Running water's Is it possible, even witlf' hydraulic lime, to form a mass 
of concrete in running water 1*^ If common Utile will not answer, may it 
not be made efficient by a Alight mixture of i^mentt These, and 
questions similar to these, are of great interest^ and facts which elucidate 
them will b^ valdable (iontribdtioits to the stotk df knowledge bn Ihii 
subject. 



description of the 31 ethod adopted hy Mr. Taylor^ for Underpinning with 
Concrete^ the Storehouses in Chatham Dock-yard. By LieutenMt 
Denison, Royal Engineers, 

Onb of the large storehouses in Chatham dock-yard, having for some 
time exhibited serious defects in its walls, the attention of the Admiruliy 
was directed to it in the year 1834, and Mr. Taylor, the civil engineer 
and architect, was directed to report upon the best mode of obviating the 
evil. 

Upon investigation, the foundation of the storehouse, (a building 540 
feet in length, and fifty in breadth,) was found to be in a Very bad state ; 
the front wall, nearest the river, had originally been built upon piles, 
while the rear wall was laid upon an upper stratum of five or six inch 
plank supported by two rows of transverse and longitudinal oak sleepers 
lying on the surface of the ground, which in this case was of a variable 
consistence, containing flints bedded in a sort of clay, quite pervious to 
the watery which at high tide rose Some height upon the foundation. The 
sleei^rsj and heads of the piles at the front of the building, thus exposed 
to alternate moisture and dryness, wefe in a state of rapid decay ; in 
some places they were even reduced to a p^owder ; and it was possible for 
a man to move under the walls in the space previously occupied by the 
timber: in the rear, the case was pretty much the same ; the sleepers were 

* As all Ztme» are sotoble; ihnre or less, in fireah watdr, this aeonM very doubtful. Any 
attenipt to check a eprinc^, or »top the course of runnin|{ water wiih fre»h concrete, mil 
certainly fail. An instance of tliia was seen a» Chatham, where Mr. Ranger was construct- 
ing a do 'fc with his patent concrete : in the fl<»or of the dock were aeveral ^prlngb. which iii 
•pite of every attempt to check thnm with concrete, continually made their way to the surflkce, 
and in every ca-« it was found that the lime had been washed away from the nuus, leavmg 
only the {gravel and aand behind. Cveniuallv it was found neeesaary to carry away the water 
in an iron pipe, and diacharae il into the drain outside t!»e dock. Mr. Godwin afates, that 
thedtick at VVoolwich failed from iisinfi sepurate moulded n>ai«aeii of concrete, instead of 
•niploving it a» one whole. In this cane, bad separate masses been used, and laid in cement, 
the work might have been carried on, though it might perhaps hate fiikd sveatusUy^ fiom 
the solobility of the lime in fresh water affecting the blocks.— W. 1>. 
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uniirersally in a state of decay, but in some places were much fnitber 
advanced towards decomposition than in others. 

'I he state of the storehouse requiring immediate attention, it WM^ 
resolved to attempt to underpin the walJs, and this, Mr. Ji anger, tie 
pnienree fOr the new description of concrete, or artificial stone, undertook 
to do he having ad(»pted a plau piopot^ed by Mr. 'i ayior, for forcing tb« 
soft coHcrete a>riiin:it the under part of the wall ; and be proceeded to 
execute his contract in the following manner. 

1 must premise, tinit the storehouse wa:» vaulted underneath, and that 
the pit rs, or cross walls, required underpinning as much as any other 
part of the building. 

The walls were laid open to their bottom, both inside and outside the 
building ; iu the front, the heads of the pdes and the sleepers were 
removed for a depth of about four feet below the bottom of the wall, and 
lor lengths of dbout five feet at one time. In the rear, all the planJw and 
sleepers were removed for the same distance. A mass of concrete, 
composed of one-eighth of Hailing lime, (reduced to a powder by grinding, 
and iu a perfectly cmistic state,) and seven-eighths of Thames ballast, 
mixed up with so initch boiling water as to reduce the whole to a pasty 
consistence, was then thrown from a height of about fifteen feet underneath 
the wall : it was allowed to project about a foot on each side, where it was 
confined by planks, and after being roughly levelled, it was well rammed, 
to give it as much consistence as po9sible I'his mass was raided about 
three feet, or to within one foot of the bottom of the whII ; it was then 
crirefully levelled and covered with hnlf-rnch slates. A kind of framework 
w»is then placed on ihe slates, con^iisting of two crosti-plates of iron, 
pi iced perpendicularly to the direction of the wall, about <me foot wide,- 
and long eiiousrh to project about one foot on each side of the wall. To 
these were fixed two frames parallrF to the wall, about four feet lonir, each 
carrying two sockets for screws. Within these frames were placed two 
moveable planks, long enough to pass ju^t free between the cross-plates, 
and wide enough to fit nearly tlic space between the slates and the 
bottain of the wall. Upon these planks were sockets for the beads of the 
two screws, by which the planks were pushed forwafd, or witlidrawn at 
pleasure. 

When the apparatus was fixed, and the moveable planks ready en both 
sides of the wall, about two barrows^fuJI of concrete, mik«d as above, 
were thrown in from above ; the workmen below then commenced tumuig^ 
the screws on each side simultaneously, moving the two plank^^ towards 
the centre of the walK and forcing tlie concrete befi*f« them into all the 
Tacaiit spaces, viud against the bottom of the wall. Hhen the plank was 
£>rced forward as far as it could go, by the force of two men to each screw, 
the concrete was allowed to rest for about five or ten minutes, by which 
time it had set hard enough to stand by itself, and its expansion in the act 
of setting completed what the pressure of the screws might have left 
undo'ie. l*lie planks were then withdrawn, another charge thrown in on 
each side, and compressed as before and this was continued till the whole 
space between the finme.« was filled with concrete. The screws were then 
remov. d, the hoards a'*d frames unboFtec^ and taken out. and lastly, the 
side-pktes were withdrawn, leaving an interval of abont three-qnarfer»« of 
an ineh between each mass of cpncrete, which space was afterwards filled 
in with grout. 

The above description is given from notes taken at the time. Mr 
Tayk)r has since published an account of the same work in the Tran^'' 
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actions of the Architectural Society, which does not differ materially 
from the ahove. The proportion of lime to grarel, he there states as one 
to six, and he brings forward more prominently the difficulties wh ch 
were encountered, and the efficiency ofihe concrete in the ukmIc in which 
it wjis applied. No settlement has taken place since the work was 
completed. 



Prom tbe Lnndtm anil Etliiibarsh Philosopbical MagaziM. 

On a large and very sensible Thermnscopic Galvanometer, By Jork 
Locke, AI. />., I^rojcsstr of Chemistry in the Medical College of Ohio, 

To Richard Taylor, Esq. 

Dear Sib, — The announcement of a new galvanometer will, perhaps, 
scarcely attract atti'ntion. Uut as I have been kindly encouraged by 
several eminent British philosophers to communicate some notice ol my 
modification of the thermo-multiplier, I venture to sehdyou the following 
sketch. Although a great labor has already been performed in electricity 
and magrieti^im, yet the adepts are aware that much remains to be 
executed, and that among the numerous principles already clearly 
established, it is prubabJe that those proportions and arrangements whicftr 
will produce the maximum effect have been in few instances fully ascer- 
tained. The chief novelty of the instrument which I am about to describe, 
consists in its proportions and. the resultant effects. The object which f 
proposed in its invention was to construct a thermoscope so large that its 
indications might be conspicuously seen, on the lecture table, by a 
numerous.iissembly, and at the same time so delicate as to xhow extremely 
small changes of temperature. How far 1 have succeeded will in some 
measure appear by a very popular, though not the most interesting 
experiment which mrty be performed with it. By means of the warmt* 
of the finger applied to a single pair of bismuth and copper disks, there is 
transmitted a sufficient quantity of electricity to keep an eleven-inch 
aeedle. weighing an ounce and a half, in a continued revolution, thsf 
connexions and reversals being properly made at every half turn. 

The greater part of this effect Ts due to the massiveness of the coU^^ 
which is made of a copper fillet about My feet lohg, one-fonnh of an inch 
wide, and one-eighth of an inch thick, weighing between four and five 
pounds This coil is not made in a pile at the diameter of the circle in 
which the needle is to revolve, but is spread out, the several turns lytDg 
side by side, and covering almost the whole of that circle above and 
below. The best idea may be formed of the coil by the manner in whicli 
it is actually modelled by the wo<kman. It is wound closely- and in 
parallel tarns on a circular piece of board eleven and a half inches m 
diameter, and half an inch in thickness, covering the whole of it except 
two small opposite ** segments^' of about 90 degrees each. The board 
being extracted leaves a cavity of its own shape to be occupied by the 
needle. 

The copper fillet is not covered by silk or otherwise coeled for 
insulation, but the several turns of it are separated at their ends hj 
veneers of wood just so far as to prevent contact throughout. In the 
spreading out and compression of the coil, it is similar to Melloni's elegant 
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apparattis, tHodgh in my isolated situation in the interior of America; I 
was not acquainted with the structure adopted in his prior invention. In 
the massiveniSM of the coil my instrument is perhaps peculiar, and by this 
means it affords a free pass ige to cur/ents of the most ^* feeble intensity,'* 
enabling them to deflect a very heavy needle. The coil is bupported on 
a wooden ring furnished with brass feet and levelling screws, and 
surrounded by a brass hoop with a flat glass top or cover, in the centre of 
which is inserted a brass tube for the suspension of the needle by a cocoon 
filament The needle is the double astatic one of Nobili, each part being 
about eleven inches long, one-fourth wide, and one-fortieth in thickness. 
The lower part plays within the coil and the upper one above it, and the 
thin white dial placed upon it, thus performing the office of a conspicuous 
index underneath the glass * 

1 have not yet made any very ettetisive experiments with this idsfm- 
ment, being only just now prepared to do so. It is very sensible to a 
9ingU pair of thermo-electric metals, to the action of which it seems 
peculiarly adapted i but the efficiency of such metals is increased by a 
repetition of the pairs, as in the thermo-pile of M. Melloni, erpectally if 
they be massive in proportion to the coil itselt With a battery of five 
pairs of bismuth and antimony, the needle was sensibly moved by the 
radiation from a person at the distance of 12 feet, without a reflector, the 
air being at the temperature of 72^. 

In a recent interview with M. Melloni, to whose politeness I am much 
indebted, he expressed his opinion that with a thermo-pile massive in 
proportion to the coil^ my galvanometer might be made to exhibit his 
thermo-experiments ad?antageously to a large class. Some idea may 
be formed of its fitness for this purpose from the result of a single trial on 
** transmission." The heat from a small lamp with a reflector, at the 
distance of five feet, passed through a plate of alum, and falling on a 
battery or pile of five pairs of bismuth and antimony deflected the needle 
only a fraction of one degree, but on substituting a similar plate of 
common salt, the same heat produced, by impulse, an immediate deflection 
of 39 degrees* 

Although the instrument is finely adapted by its size for the purpose for 
Ivhich it was intended, class illustration, yet from the \^eight of the needle 
and the difficulty of bringing it to rest after it once acquires motion, it is 
not so statable for experiments of research as the Mellonian galvanometer. 
When a massive thermo pile, such as has lately been made by Messrs. 
Watkins and Hill of Charing cross, b connected with the coil and excited 
by a heat of about 200'', the needle being withdrawn, a distinct spark is 
obtained on interrupting the circuit ; in producing this effect it is less 
efficient however than the ribboncoil of Professor Henry. The tube for 
suspension, placed over the centre of the instrument, is so constructed as 
to admit of being turned round by means of an indeXf which extends 
fi'om it horizontally over the glass cover, and thus any degree of torsfott 
may be given to the suspending filament or wire. A wire of any desifed 
thickness may be easily substituted for the cocoon filament^ when the 
instrument becomes adapted to measuring the deflecting forces of the 
galvanic battery. Ry using a thick wire it was ascertained that the 
calorimotor of Professor Hare having 40 plates, each 18 inches square^ 
acted on the needle with a force equal to 92 grains, applied at the distance 
of 6 inches from the centre. In attempting to force the needle by torsion 

r 

* This ifistranMnt hat been made by Messrs. Watkins and Hill| Opticians and Philoso- 
phical Instrument Makers, Na 5, Cbariog Cross. 
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into aJine parallel to the coil, where the deflecting current acts with the 
greatest strength, I accidentally carried it too far and reversed its posifiorif 
when instantly it became reversed in polarity, that which had been the 
north pole becoming the south. This showed how unfit is the magnetic 
needle to measure such a quantity of electricity as was then Bowing through 
the massive conductor. The instrument is well adapted to show lo a class 
the experiments upon radiant heat with Pictet's conjugate reflectors, in 
which the differential or air thermometer affords, to spectators at a 
distance, but an unsatisfactory indication. For this purpose the electrical 
element necessary is merely a disk of bismuth as large as a shilling, 
soldered to a corresponding one of copper, blackened, and erected in the 
focus of the reflector, while conductors pass from each disk to the poles of 
the gaivanometer. With this arrangement the heat of a non-luminouis 
ball at the distance of 12 feet will impel the needle nearly 180^, and if the 
eonnexions and reversals are properly made, will keep it in a continued 
revolution. 

I have thus given you a brief sketch of an instrument which seems to 
supply a desideratum on the lectu rentable, when the common thermometer 
is too small to afford to a class that direct and full satisfaction which, in 
a subject so important as that of heat, is very desirable to every professor. 
I have not, so far, attempted to use it extensively as an instrument of 
research, yet it shows evidently the importance of massiveness in 
conductors for feeble currents, such as those produced by thermo-combi- 
natioris; nor am I certain that I have arrived at a maximum in this 
particular, for so far as I have proceeded in using thicker conductors for 
^he coil, the deflecting effects have been increased. 1 am, &c. 

JLondon, Aug. 30, 1837. John Locke. 



fleport upon Dyeing Cloth with Prussian Blue* By Messrs. MeblIv 

M ALARTic, PoNCET, aud Co.^ Suiut Denis. 

The process of dyeing woollen goods with Prussian blue has parti- 
cularly attracted the notice of chemists for the last twenty years. The 
experiments which have been made in this science, by Messrs. Ramond, 
Sonchon, Chevreul. and by one of our colleagues, M. Dumas, have 
completely resolved the scientific question of fixing Prussian blue upon 
wool. Some of these experiments have been made upon so great a scale, 
as to leave no doubt as to the practicability of its general application. The 
question is then to know, if dyeing with Prussian blue can sustain a 
competition with indigo, as regards price, beauty, solidity, and duration. 
It would, doubtless, be a great service rendered to the country, to be able 
to use advantageously, an article that may be easily made in all places 
and in all weathers, instead of a substance which is an exotic, and of a 
high price. Such a result would be well worthy of the rewards of the 
society. According to the testimony of your president, M. C. Baron 
Thenard, and by that of many other gentlemen of celebrity and good 
faith, who have wprn cloths dyed by the Prussian blue of Messrs. Merle, 
Malartic, Poncet, and Co., this dyeing process wears at least as well as 
indigo ; and the seams and other parts of the clothes that are exposed to 
continual friction do not become white, although the cloth is dyed in the 
piece. According to the report of the beauty of the color, the specimens 
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sent leaTfe nothiQ|( to be desired. The reflection of the color giree a riracitj 
and purity of tone which is never met wiih in indigo djes, particularly in 
the clear shade. The chemical ezpenineiits that have b» en made with 
these specimens, have proved that the dye has really Prussian blue for its 
base, that it contained no indigo, that it was decomposable by caustic 
alkalies, but that it resisted very well the action of acids and of chldrine. 
Your commissioners, who have visited ihe establishment of Messrs. Merle, 
Malartic, Foncet, and Co., at St. Denis, have found it arranged for 
working upon a large scale. They have there seen pieces of cloth in the 
course of manufacture, and others entirely finished. l*hese pieces 
appeared to them to be of a very fine color, perfectly dyed, and the quality 
of the wool well kept. They have also been able to acquire proofs (by 
the register and correspondence that has been given to them) that ibis 
establishment works for commerce, and that business is carried on with 
many important houses in the cloth trade. In this state of things, the 
committee would have wished to be able to propose a reward of the first 
order, for Messrs. Merle, Malartic, Poncet ond Co. ; but these gentlemen 
wishing to keep for some time longer tlie secret of their application of 
dyeing, and the statutes of the society not allowing any reward to be 
granted, except to a perfect and complete communicati<m of the whole 
process your committee feel bound to make honorable mention of them, 
in order to reserve to them all their rights f<ir a more important reward, 
when they shall deem it expedient to make their process known* — Si^ma^ 
Buuty Reporter^ Builetin de la Societi cP Encouragement, 



Siliceous and Calcareous products obtained by means of slow actions ; 
Report by MM. Gat-Lussao and Becquerel, on a note ofM^ Ca6maro« 
Latovr. 

M. Cagniard-Latour states that by the means of several processes 
which he has devised, and which are dependent upon slow action, be has 
succeeded in forming various substances analogous to those which are 
touad in nature. The followmg are some of the results which he has 
obtained. 

^* First Experiment. — Some lamp-black was treated with hot concen- 
trated nitric acid; the liquor after having been poured off was exposed 
under a bell-glas^ for several months to the action of solar light ; in 
proportion as (he acid diminished, water or acid was added ; by decrees 
siliceous concretions formed, some of which inclined to the pyramidal 
form. Analysis indicated two per cent of carbon; these concretions 
submitted in a platina crucible to the action of caustic potash, heated by 
the flame of an alcohoMamp, diminished in size ; their hardness is 
sufficient to scratch rock crystal. 

•* Second Experiment. — Some of the bog iron (fer Umoneaux) of Berry 
was taken ; after having reduced it to a very fine powder, was treated 
with hydrochloric acid ; the solution was diluted with water and was 
filtered ; it was next put into a large retort, and a glass capsule contaiiiing 
a piece of white marble was then suspended in it* 1 he m-rble was 
gradually attacked, carbonic acid gas was disengaged ; oxide of iron was 
deposited, and crystals several millimetres in lengdi having the form and 
pciaetpal profenies of felspar with a calcareous base. 
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^' Third Experiment. — Milk of lime (lait de ekaux) was poured into a 
Solution of perchloride of iron, to which had been added a broWn 
infusion of roasted corn. The precipitate having been well washed in 
water, then mixed with this liquid; the ihixtUre was heated in a kind of 
Papin*s digester until the interior pressure amounted to eleven atmos- 
pheres ; siliceous grains were precipitated produced from the milk of 
lime. The matter was then taken and re-disdolved anew in hydrochloric 
acid; the solution having been filtered, it W^ again Mtefed through 
ehalk of Meudon, which bad been passed through retj fine tttmbnc, by 
means of water, to separate the grains of quartz from it: Okide of irdn 
was deposited in the chalk. When the filtration w^s didicult; the liquor 
was acidulated. At. the end of fifteen days the Meudon whitening was 
again strained through the cambric, and the part which had not passed 
was treated with hydrochloric acid ; small opalascent siliceous concre- 
tions were obtained, of which several liave the form of crowns and afe 
split from the centre to the circumference ; they are not fusible with the 
blowpipe and scratch glass ; thdse which were colored being moderately 
heated, acquired a smoky tint in consequence of the organic tnatter which 
Aey contain. 

** Fourth Eiperiment^-12& gfdmmes of powdered Meudon whitening 
were put into a glass tube about two inches in diameter, and four 'e^t 
aftd a hdlf in height ; the lower part of the tube was then closed With a 
piece of linen rag intended to serve as a filter. Afterwards water was put 
into the tube, and the whitening was shaken so as to mix it well. After 
having completely filled up the tube with this water, some water very 
weakly acidulated with hydrochloric acid was prepared ; and in proportion 
as the water first put into the tube filtereci away through the whitening 
and the linen upon which it rested, acidulated water was poured into the 
tube. The filtered water deposited by degrees in a bottle in which it was 
received, crystalline grains of carbonate of lime ; and at the same time the 
linen serving as a filter, became covered oiref a ^^eat part of its exterior 
surface with a^ crust which, examined with a magnifying glass, had the 
appearance of saccharoidal marble. The experiment lasted about three 
months. The quantity of whitening of Meudon which was dissolved 
during the time that the filtration continued was about 75 grammes, that 
is to say, a little more than the half of all the whitening which had at fir^ 
been put into the tube." — Compies Rendus^ No. 25, June 1837; 



New Carbureh of Hydrogen^ Ritinnapthe^ Rttingle^ Riiinole^ and 

Mittmapihtaiene. 

MM. Pelletier and Walter have etaihined the prodiictif obtained during 
the conversion of resin into gas for gas lights ; the results are stated 
to be: 

Ist. The instant the resin falls into the red*hot cylinder there are 
formed with the gas a certain number of extremely hydrogenated com- 
pounds which have been separated by bhemical analysis. 

2nd. Ainong these substances there occur three new carburets of 
hydrogen, to which thet author hasr given the names of rMnnn^thef 
ritingle, and rttinole; ihtsk are all liquid : there are two solid carburets 
bf hydrogen, naplUalenc^ already known, and m^tanc^ktaUne^ a new 
conipound; 

4 
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drd. B^tinnaptbe is a verj light and volatile fluid ; Its composition 
determined by the density of its faper, may be represented by C^'H^*. 
This product, M. PeJletier observes, is at least isomeric with one carba- 
retted hydrogen^ which is stiil liypothetical, but which appears to p]^ a 
great part in the benzoic compoands, if indeed it be not itself tlii» 
carburetled hydrogen; it gives rise to a series of new compounds. 

4th. R^tingle is a new sesquicarburet of Hydrogen, which may be 
represented by the fbnanla C'*, H'^, H** [?] ; it is susceptible of 
conversion by the action of chlorine, bromine, and nitric acid, into com^ 
pounds which exhibit a series of new combinations* 

5th R^tinole is a new bicarburet of hydrogen, the formula of which is 
Q9 * jf|3 2. j^ differs from the bicarburetted hydrogen of Faraday C^ ^H^*, 
both in its constitution -and its chemical properties. 

6th. M^tanaphtalene is a new substance, which differs from naphtalene 
in its properties, but isomeric with its composition. It is remarkable for 
its splendor and beauty, its chf*mical indiflerence, in which property it 
resembles paraffine, ^om which it differs totally in its properties and 
composition. 

The substances whose properties and composition have now been 
briefly stated, result from the sudden application of a red heat to resin. 
M. Pelletier states, that in a second memoir he will examine the properties 
of the products obtained from resin at lower temperatures. — L' Institute 
June, 1837. 



From Um London Jtwnial. 

Report of TVansaeiions of the Institution ofCtml Engineers, 



Session 1837. — January tO. 
James Walker, Esq., F.R.S., L. and E., President, in the Chair. 

The President, having called the attention of the meeting to tlie 
conversation on cements which bad taken place when tbey last met^ 
requested CoL PasJey, who had made many extensive experiments on this^ 
subject, to give the meeting some account of the results at which he bad 
arrived. 

Col. Pasley said, that his attention had been directed to the subject of 
cements irom reading in Smeaton's works that all water limes were 
composed of carbonic acid clay; since, on dissolving these limes in 
carbonic acid, clay, of which brick could be made, was left. From this 
remark he had been led to make experiments similar to the following: he 
took two parts of chalk and one of clay. The chalk being pounded and 
mixed with the clay, balls were formed, which being burnt in a crucible, 
were ground and mixed as cements usually are. Some of these experir 
ments failed, but he attributed their failure to his having used clay which 
was coarse and sandy ; whence it appears that substances will unite when 
in the form of a fine powder which will not unite when in a coarser fbrsi. 
These experiments were made in the years 1829, 30, 31, and 32^ 
Subsequently, in 1836, he repeated his more successful experiments, but 
without the same success ; and he attributed their failure to the fact of 
the clay (the blue day of the Medway) containing a greater proportion of 
•oarbonate of lime than it had contained five or six yean befell 
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Condnuing his ezperunenls, be fiouud ihBtfowr lbs. of dry chalk wadfieo 
pounds of the moist blue clay, fresh from the Medw^ay, made the strongest 
eement, bnt be had deteVmined many other proportions which set 
immediately under water. With cement made according to the above 
proportions, tbirty-one bricks bad been set oat from a wall, one brick 
being added every day, omitting the Sundays. 

He had cemented bricks together, and be found in every case that the 
bricks gave way and not the cement* He estimated tbe breaking force at 
the joints at about 5000 lbs. on the thirty-six square inclies, tbe surface of 
tbe brick. On comparing the strength of this Cement wiih the chalk 
mortar which had united some bricks more than thirty years, he was led 
to consider the adhesive power of his artificial cement forty days' old as at 
least twenty times the power of the mortar. 



January 31, 1837. 

W. CuBiTT, Esq., V. P., in the Chain 

** Description and Drawing of an Apparatus designed by Mr. Mitchell for 
Boring Wells; by Mr. Mitchell, Jun., of Sheerness." 

This apparatus consists of a frame, similar to that of a pile engine in 
which the rods are suspended ; on one of the rods is a wheel fixed on a 
equare spindle (through which the rod can slide), and turned by means 
of a pinion and crank; the axis of this pinion serves also to draw the 
rods, since thef may be drawn up by a single rope, or by a tackle 
suspended to the top of the frame, the rope of the block passing round the 
;winch. The auger is regulated in the cut by a screw and nut ; thus the 
rods are always kept from bending in the hole, and the bore from getting 
out of the perpendicular. This apparatus is found peculiarly convenient 
in chalk, and when stones are met with ; since in most cases, if the auger 
be^ sufficiently hard, the stones flash off in small chips similar to gun 
flints. 



*^ A Method of breaking Ice by forcing it upwards instead of downwards; 
practised on the Herefi>rdshire and Gloucestershire Cantd in the 
Winters of 1834-35 and 1835-36 ; by Stephen Ballard* A. Inst. C.E.'* 

Mr. B. places strong planks covered on their upper side with sheet iron 
in the front of a boat, so as to form an inclined plane pointing downwards, 
•the lower end of which goes under the ice. The boat, drawn by a horse, 
is steered by a person walking on the shore with a long shaft attached to 
a pole projecting over the stern. It is believed that one boat, horse, and 
boy, would thus break mnch more ice than three boats worked in the 
usual manner. 



Mr. H. H. Price called the attention of the Institution to the impor- 
tance of ascertaining what are really the constituent elements of Artificial 
Hydraulic Mortars and Cements ; several memoirs have been read before 
the Institute of France on this subject, but they exhibit great discrepancies 
as to the principles of the formation of these cements. It is of tbe greatest 
importance to the engineer to know from the materials at hand how to 
make a cheap average hydraulic mortar. 

Col. Pasley remarked, that he considered Smeaton's Researches as the 
only ones of value ; the French philosophers had followed out many of 
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his suf^ettioiM in great detail. Two sjstemi appear to bare been pup- 
fued in France, the one in which the substances are burnt preTiouslj^ 
to their being mixed, the other in which they are mixed in a state of 
minute division previous to their being burnt. The Aberthaw limestone 
used bj Smeaton consisted of carbonate of lime and clay ; one part of the 
lime from this stone and two parts of sand make a cement which sets 
very hard in time, but the joints must be protected at first by Sheppey or 
some similar cement. 

BIr. Lowe was of opinion that very much most be attributed to the 

Sresence of silica ; this evidently plaj^d a most important part. Limea 
ave exceedingly different qualities ; two makers using the same quarry 
would produce very difierent limes ; if lime is flare-burnt, that is, burnt at 
a white heat, all the carbonic acid is driven off suddenly ; the pr€4>ertie8 
of lime burnt at a slow heat will differ much frpm the properties of the 
preceding. The mechanical mixing is alse of the greatest importance ; 
the Barrow lime is a natural hydraulic lime, but it must be well beaten 
with water and silica or sand. 

A|r. BIqnt, from America, gave, at the request of the Chairman, ai) 
account of the system of signals which were employed in the geometrical 
operations now carrying on in America. 



February 7, 1837. 
The President in the Chair. 

The conversation on artiQcial cements being resumed, several members 
expressed their opinions on the causes to which the hardening of mortar 
was to be referred. Hydrate of lime is the basis of all mortars, but this 
will not make a water mortar, or cement, witliout the addition of a 
metallic oxide. The addition of clay will effect this, but most clays 
contain a metallic oxide. 

Mr Francis Bramah gave the analysis of Dutch Terras, of Basaks, and 
of Puzzolana, according to different experimenters ; in all these there is 
a considerable proportion of iron ; and the addition of any of these to 
hydrate of lime will make a water mortar. Thus it appears that we must 
carefully distinguish between a good mortar, and a good water mortar or 
cement. Hydrate of lime is Uie basis of both. Good mortar depends for 
its excellence on the slow absorption -of carbonic acid, and the slow 
absorption of this is. accordinff to Tennant. the essential condition for 
good mortar. It is remarkable thi^t, according to Pliny and Yitruvius, 
the Rom n OS kept their mortar for three years^ and it is now the custom 
among builders to bury mortar, or to keep it in a cellar { \t is thus pre- 
vented from absorbing carbonic acid from the atmosphere, or, in other 
words, from being reconverted into limestone. According ■ to some 
experiments of Tennant, it appears that mortar in 3 J years will regain 63 
per cent, of the carbonic acid of which it had been deprived. The 
absorption of carbonic acid being the condition of mortar hardening, if it 
be used under circumstances such that this absorption cannot take place, 
as under water, some other inaterial must be supplied, and the addition 
of a metallic oxide appears to supply the required Element. 

With respect to an hypothesis of Kirwan'6 vphich had been mentioned, 
as to the peculiar properties of iron and clay, Mr. J. I. Hawkins stated a 
singular fact which had come under his own observation, namely, that the 
rust of iron has a peculiar*^ disposition to travel through moist ;clay ; th^ 
vate of this transfer waa in one case about o^€ inch per month. 
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^* On Locomotive Engines, and the means of supplying them. By 

Jacob PerkiuB, M. In^t• C. E." 

The object of this paper is to show how locomotives m^y be supplied. 
The practical defects of the present system of locomotives arising from 
the furring up or bruising out of the tubes of the boilers, Mr. Perkins 
proposes that steam should be generated through the medium of 
surcharged steam. He states, that if a tube hermeticafly sealed be filled 
to "eVth of its contents with water, the steam arising from the water will 
not acquire sufficient elastic force to burst the tube, but will have a 
remarkable property of transferring heat. The steam being saturated 
■^ith heat, requires no more, and the tube being vertical, this surcharged 
steam becomes a floating agent, through which the heat ascends its own 
levity, so that the top of the tube would become red hot, were it not . 
immersed in water. The difference between pure and surcharged steam 
is, that surcharged steam vi^cs up its heat without condensing it whereas 
pure steam must necessarily condense as it parts with its heat. Mr Perkins 
states, that a boiler has generated steam on this principle under the action 
of a fervent heat during the last seven months, and without the least 
leakage or incrustation. 

Mr. Perkins then details the advantages which may be gained from the 
adoption of his principles, and proceeds to unake some remarks on the 
manufacture of locomotives. He recommends the division of labor, that 
the engines should all be fac-similes, and each part be manufactured at 
the places best adapted for their production. The paper concludes with 
observations on the most effective application of steam ; on the best 
velocity of the piston, and relative proportions for the diameter and length 

of the cylinder. 

Mr. Bluntt at the request of the President, then stated some facts 
respecting the American steamers. The double boats had been given up, 
and the average speed of the best boats was fifteen miles per hour. One 
boat, whose length is 220 feet, and breadth eighteen feet, has an average 
speed more than the preceding. They had recently introduced a ferry 
boat, which might, he conceived, be extremely serviceable in our rivers ; 
in the Tliames for instance, where there are a great number of vessel^ 
The boat had bows at each end, so that it could go either way, and 
rudders at each end worked by one helm; the boat is thus steered at both 
ends. The rudders are placed in a semicircular chamber at each end, 
and can be reversed round ; they are worked by a cliain passing round 
the wheel of both and crossing in the middle, so that the boat is brought 
about in the same direction by the contrary action of the two bows. 
The wheel and chain cannot get out of order, and the rudder begini 
below {lie water, so that the boat can go through the broken ice. Such 
a ierry boat will go round without going her length, which is about one 
hundred feet. 

Mr. Blunt had repeatedly gone a distance which he knew, from actual 
trigonometrical measurement, to he seventy-four miles in five hours. The 
boats completed the distance from New- York to Albany* not less than 
one hundred and fifly miles, in ten hours. The speed of these boats, as 
compared with that of the boats in this country, is not to be wondered at, 
when it is remembered that the boats are built simply and expressly for 
speed. The Americans pay great attention to the form of their boats : 
the water is smooth, the engines are placed on the deck and the boilers 
on the wings ; and they spare no expenditure of power provided speed 
can be obtained. 
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February 14, 1837. 

The Presidrst in the Chair. 

•* Description of Mr. Henry Guy's method of giving a true spherical figure 
to balls of metal, glass, agate, or other hard substance." Communicated 
by Bryan Donkin, Esq., V. P. Inst. C. E. 

The method adopted by Mr. Guy, consists simply in applying to practice 
the principle, that if a ball can be made to revolve rapidly in every 
possible direction, or in other words, if during such revolution its axis of 
rotation be constantly changing its angular position within the ball itself, 
whilst a grinding tool is applied to the surface of the ball, the most 
promment parts of that surface will be first acted on by the grinder, and 
by continuing tbe operation the whole of the higher parts of the surface 
wilt be progressively ground off, and the ball will ultimately be leA of a 
perfect spherical shape. Mr. Guy effects this by placing the ball betwixt 
the faces of two wooden chucks fixed to two lathe mandrels, such as are 
used in common turning lathes, with their axes exactly in a line with 
each other. A quick motion is given to the mandrels in the usual way 
by two bands, so applied that the mandrels are placed in opposite 
directions ; the ball being compressed betwixt tbe chucks turns, notwith- 
standing tlie friction of the tool. The tool is a bar of brass or iron, with 
a conical hole near one end, the larger diameter of which is made a little 
larger than th^ diameter of the ball. 

** On the Construction of Railways of continuous bearing, by John 

Reynolds, A. Inst. C. E." 

The author states the conditions essential for a good railway to be as 
follows : Ist. That it should be the closest practical approximation to a 
perfect plane of perfect stability. 2nd. That it should be adapted to 
prevent or to neutralise the vibrations from the impact of imperfect 
cylinders rolling on imperfect planes. 3rd. That it should possess the 
greatest durability and the ^eatest facility of being repaired which are 
compatible with the above conditions. Mr. Reynolds proposes trough- 
fi|;iaped cast iron bearers, having rectangular bearing surfaces, the angular 
point being downwards. Thus a section of the bearing part of the rail 
across its length is a right angle, with its vertex downwards. By this 
peculiar shape the sustaining area is increased, a greater resistance to 
vertical pressure is consequently obtained, and the lateral stability of the 
rail is secured. The rails are to be laid in earth, ashes, or broken stone 
and gravel, and the sustaining surface of the earth may have any requisite 
density communicated to it by rolling or beating the earth at the sides, so 
as to give it sufficient density to resist the pressure to which the rail is to 
be subjected. The mass being composed of materials which will not 
readily yield or slip away, will be incapable of further condensation by any 
subsequent pressure not exceeding that to which it had been originally 
subjected by the beaters or rollers acting at the sides. 

The rails which Mr. Reynolds uses are of two kinds ; rails wholly of cast 
iron, cast in one piece, and rails either of wrought or cast iron laid on a 
sill of wood, the wood being placed in a cast iron bearer of the shape 
already described. The rails, sills, and bearers in this latter construction, 
break joint with each other, and are held together by bolts passing through 
all three. Thus one continuous structure is formed throughout the whole 
line, and the fracture of the three parts in the same place is highly 
improbable. Tbe vibrations will be neutralised by the sill of wood acting 
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&8 a partially elastic cushion in receiving the concussion to which tl)e rails 
are subjected ; and this latter mode of construction is considered prefer- 
able as admitting of the use of either cast or wrought iron rails. 

February 21, 1837. 

Bryan Donkin, Esq., V. P;, in the Chair. 

The construction of railways on the principle of continuous bearing, as 
adopted by Mr. Reynolds, and described in his paper read at the last 
meeting, was discussed. Some of the rails and bearers cast in a single 
piece, having been laid on Chatmoss, inquiries were made as to how they 
had answered. It was stated that they were kept in order at less trouble 
than the others, and that they showed no tendency to sink. It was 
intended to use the commonest timber for the sills ; the wood having been 
boiled in tar, and allowed to cool in the tar, becomes so saturated with 
tar that it will not imbibe moisture. 

•* A Steam Expansion Table, by George Edwards, M. Inst. C.E." 

In the paper explanatory of this table, the author remarks, that it has 
become a matter of interesting inquiry, why the expansive property of 
steam is as yet so little used, when attention has been directed so much 
to the economising fuel by improved boilers, and other similar means ; and 
the more so as patents were taken out by Hornblower in 1781, by Watt 
in 1782, and by Woolf in 1804, for working steam expansively. The 
objections to the use of high pressure steam may perhaps be an obstacle ; 
but there are many cases, as in the engines of tug boats, to which these 
objections cannot apply. 

Very incorrect notions having existed of the expansive properties of 
steam, the author has, according to the admitted law, *' that (the temper- 
ature being constant) the bulk is inversely as the pressure," constructed a 
table, showing at one view the resulting pressure on the expansion of a 
given volume of steam of given density, and vice versa. 

Mr. Edwards then describes the construction and method of using the 
table, so as to answer at once questions similar to the following: — '* Re- 
quired, the pressure of 501b. steam when expanded three times its volume.'' 
** In a high pressure engine, working expansively, required the length of 
the stroke at which to cut oBTthe steam, that the pressure may be 141b. at 
the end of the stroke." "In a Woolf 's engine, working 541b. steam, 
required the capacity of the larger cylinder, the smaller being unity, so 
that the pressure of the steam shall be 41bs. on the completion of the stroke 
of the large piston,'' &c. 6cc, 

With respect to the principle on which this table is calculated, it was 
stated that the temperature does not remain constant, and that the 
pressure falls off most rapidly on the steam being cut off, and reference 
was made to some experiments made by Mr. John Taylor on this subject. 



February 28, 1837. 

The President in the Chair. 

*<On a peculiar form of Rail, and the construction of Railways in 
America and Germany, by Herman Koehler, of Leipzig, M. Inst.C.E.'' 

The pattern, which the author describes, is by American engineers called 
the inverted T rail ( j,), and was introduced in order to avoid trouUe and 
expense, which railways are liable to where the rails are placed in chairs 
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and fattened with keys. The material used for this need not be of first 
quality, but in cases where it is expedient to support a general confidence 
iu the quality of the iron, good and sound rails can be made of -fths of 
No. 2, Welsh iron, and iths of No. 3, employing the better quality for the 
he}id and bottom, and No. 2 for the stem of the rail, rolled in such manner 
that the lamina of the iron lie horizontally throughout. 

The experience of all railways seems to confirm the opinion that chairs 
And keys to keep the rails firnf to their plades are a great and e'xpensive 
inconvenience, and a dangerous (5onstructioh whether wood or iron be the 
material of the keys. The author then details the advantages of the rail, 
especially if laid on a continuous line of stdne di wooden sleeper^ at a 
small distance apart. 

Wooden railways are at this time used in Grermany, dnd the author has 
laid 9 miles between Leipzig and Dresden. Wooden sleepers, 8 inches 
square, are placed upon trenches cut across the embankment at every yard, 
and filled up with a bed of broken stones, one foot deep. Notches 3^ 
inches deep are cut into these cross ties to receive the wooden rails of 6 
by 9 inohes, which are shod with iron plates of one inch thickness and 2J^ 
inches width. At their joints they put together on iron-plates ith of an 
inch thick, to prevent their being pressed into the wood. The rails afe 
wedged firmly to the sleepers by wooden Wedges. The head of the spikes 
with which the iron rails are fastened to the wood ilre of a conical fonn, 
and fit into corresponding holes, these having an elliptical form to prevent 
the spike from being drawn or bent on the contraction and expansion of 
the iron rail. The ends of eyerj iron plate rail are fastened with screw 
bolts, passing through the whole height of the wooden rails, firmly to their 
places, which is a very important precaution, as the engines are apt to 
catch the points of the pldte rails with their wheel flanches, and to run ofi^. 



"A drawing and description of a new Lewis, by Henry Robertson, 

Glasgow.** Communicated by the Author. 

The proposed Lewis consists of two pieces of iron, whereof each is a 
bent lever, connecting at a joint by a strong bolt. When the upper or 
longer urms are drawn together by the power, the under or shorter arms 
inserted into the hole are forced against the sides, and by- properly 
increasing the proportion of the upper to the under arte, aAy necessaiy 
power may be given to the instrument. 

1 he advantage of this Lewis, as compared with the one of ttiree pleccfs 
in sfeneral use are. that it can be inserted into and removed fi'om the hofe 
in far less time ; it adapts itself to the form of the hole, all fitting and 
plugging with slips of iron being unnecessary, and exerting its pressure 
directly ttgainst the sides of the hole, is less apt to chip off Qie edges and 
endanger the falling of the stone. 

*' Experiments on the Strength of various kinds of American Woods 
exposed to a Transverse strain ; by Lieut. Denison, of the Royal 
Engineers, A. Inst. C. E." 

These experiments were undertaken with the view of establi^ng,- first, 
some common standard of comparison between the woods in general use 
in that country and in our own ; and, secondly, to ascertain the ehange in 
strength caused by seasoning. The latter series of experiments, unfor- 
tunately, was not made. 
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{We copy from iho Civil Engineer and Architect's Journal, c 
periodical, for March, a dcacripdon, with on ongraTing, of 
Jmprmed Railroad SioiUh."\ 

Curlis's Railway Switcket. 



Tbs annexed figure Bhows^the 
Switches lo arraaged, that aa en- 
gine can nerer run off the line, un- 
der any condition* of the switch 
being placed wrong ; this object is 
efTccied by forming the switches 
double on both sides, and laying 
down aupplementary rails, r cl,r s, 
which correapond reapectiFely with 
the diagonal and straight bars of the 
switch. Referring to the engraring, 
if an engine be coining along the 
line r, in the direction of the arrow, 
it will pass over the diagonal switch 
and cross the line ; if coming along 
tba line in the rererso way, it will 
pass orer the straigbt bar of the,^ 
switch and enter the line by means 
of the suppleinentary bars, r < ; if 
the switch be made to occupy the 
space shown by tbe dotted line, and 
an engine is coming along the Lno 
in the direction of the arrow, it will 
pass straight along the line, and if 
coming the reverse way along the 
diagonal line, it will pass algng the 
diagonal switch d, and enter the line 
by the supplementary bars r d. 

The improred switches repre- 
sented in page 53, in the last Num- 
ber, hare been at work upon the 
London and Greenwich Railway for 
more than twelve months ; they 
have never been out of repair, nor 
fiuled in a single instance- The 
London and Birmingham Kailway 
Company are now layingthem down 
at the Tarious atations upon the line. 

li ai^ford-tirett, Soa^lnel. 



London 
Curtvi'i 
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Power of Traction ofLoeomotioe Engitui. 
7^ E. F, Jakruon, Btg., Otil Enginetr : 

Dka8 Sie— In your recent letter to the President and Directora of 4« 
New-York and £rie Railroad Company, you have girra a table exhi- 
biting the power of traction of I^ocomotiYe Engines, at diflsreot Mtw of 

5 
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fpeed, and Tarioiu inclinations of the road — deduced from the fbrmube of 
De Pambour. 

I do not donbt the accuracy of the computation of thb table. But the 
formulffi, however, from which it was deduced is erroneous, gtnn|^ 
resuUs easily demonstrated to be false, and plainly contradicted by ezpe* 
rience, as I hope to show you below. 

On the IGth of August, 1834, De Pambour made an experiment on the 
Liverpool and Manchester Railway with the engine Vesta, (the dimensions 
of which are carefully given by him) which resulted as fallows: — The 
engine drew a load including the tender, equal to 189 tons on a level 
road, at a speed of thcee miles per hour. According to the formuls, the 
engine ought to have drawn 1061 tons at this speed ; thus showing a 
discrepancy in this instance between the results of the fbrmuls^, and 
experien(:e of 872 tons ; or, in other woixls, the formul® gives more than 
five and a half times as much as the engine can draw at this speed. 

This 19 by no means an insulated caqe in De Pambour'^ experiments. 
It is the greatest discrepancy that exists, and taken on this account, 
because it exhibits the error more perspicuously ; at the same time there 
is a great difference, In almost every instance, between the experiments 
and the results of the formulte. 

It would be easy to show wherein the formula is wrong — this, however, 
I design to do in another form hereafter. My present object is to call 
your attention to a re-cxamination of the table. 

In this table the load for tlie 13 ton engine on a level road, is 584 tons, 
at a speed of 7^ miles per hour. If in general we make 

M =K the load, including the tender, in tons, 
n as the friction per ton, of the load, plus additional friction per ton 

upon engine. 
F = the friction of the engine without load. 
D =S3 the diameter of the driving wheels. 
d = the diameter of the cylinders, 
I rr the length of the stroke, 
and p "^ the atmospheric pressure per unit of surface ; 

then {F+n M)— .+p will be the resistance which the load opposes to the 

motion of the piston. 

By substituting the appropriate figures, according to tlie dimensions of 
the engine, in place of the letters which represent them in the above 
formula;, and expressing the same in units similar to those used fo^ the 
total pressure of fteam in the boiler, the result will be : — ; 

54 

[l62+(8><584)] X .^ , ^^ + 15 = 98 58 lbs. per unit of surface, or 

square inch. And this is the resistance opposed to the motion of the 
piston according to the above foimulsB. 

You will observe that the total pressure of steam in the boiler, and a 
priori on the pistons, is 701bs. per square inch. It is plain, that this pres- 
sure cannot move them while loaded with a resistance of 98*581b8. per 
square inch. 

1 would here remark that the above formulas if not precisely correct, 
inasmuch as no allowance is made for the imperfect application of the 
engine's power through the crank motion. The error, however, is small, 
am would, if taken into the computation, show a still greater resistance. 
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l^iit this fonnulffi, his to be beliered, abundantly demonttrates the inao-' 
curacy of the table, and is one which probably is familiar to most 
ehgineersy certainly to all who have read De Pambour's treatise on Loco- 
motive Engines — ^for this reason it has been used in this examination. 
De Pambour Has given a formula; for determiuing tiie maximum load 

(P_«)xd«xi F 
that an engine can move,\^hich is as follows : — M x ^^ ^zTt\ "" r» 

where P represents the total pressure. of ste-tm in the boiler, and there- 
maining letters the same as above^ This formul® is also incorrect, for, as 
may easily be .seen, all the elements of th^ preceding one enter into tbis^ 
and of course bring with them the errors they there contained. 

By substituting figures in tbe place of the letters which represent thetii 
in this formulce, we have for the niaximuQi load which the 13 ton engine' 

•a ui . iLT (70— 15)X(14)'X16 182 _^^ ,„^ 

li able to move, M n=^ £ — ^-r-^ -— « 376 tons ; and 27o 

tons for the engine weighing 10 tons : or, in other words, the load given 
in the table for the engine at 7^ miles per hour, is, according to this 
fbrmulcB, in one case 55, and in ihe other 62 per cent, greater than it can 
more. 

These remarks sufficiently illustrate the inacciiraey of the table in these 
instances. The error being in the formulee by which it was computed,' 
must of course run through the whole table, although less in degree, as 
the velocity approximators towards the velocity at which De Pambour's 
experiments were made. 

I have used much frankness in the foregoing communication, under a 
conviction of the great importance of disseminating nothing but correct 
iijiformation on this subject, and a belief that this alone was your object in 
the letter referred to— and also, that the confidence placed in De Pambour 
by Engineers generally, has induced you to make use of his formulte in 
this instance, without thoroughly investigating the elements of which it is 
composed. With much respect and esteem, I am, dear Sir, 

Yours, &c. 

Wm. H. Talcott; 

jIfeMsrt. Minor <^ Schdefer: 

OfiNTLCttBfr — Since the piUblicatio^ in your Journal* of a recent letter 
ofmine to the President and Directors of the New- York and Erie Railroad 
Company, in which I gave ai tabular statement of the power of traction of 
Ijocomotive Engines^ under difierent velocities, computed from De Pam- 
Ifour's formuke,' I have received the annexed communication firom 
W* H. Tallcott, Esq., Civil Engineer, directing my attention to an error 
in the table, which at the time of making the computationii, owing to the 
liaite in which they were performed. Was not noticed. 

In estimating the range of power of a locomotive engine, at different 
xolocities, and under a given presstkre of steam in the boiler, it is obvioutf 
tliat nothing can be gained in power by reducing the velocity below thai 
jioint where the preraure of steam* upon the square inch in the cyhnder is 
O )ual, or nearly equal, to the pressure in the boiler. 

The formulae of De Pambour gives undei^ a continued decrease of velo- 
city a continued increase of power, and does not therefore designate the 
IM>iiit at which it ceases to be applicable. 

This formul(B| although presenting results whkh perhaps do not ^ecry 

♦ See No. 49, Vol. VI.'' 
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gready from the truth for those velocities at which tlie experimenta were 
made under the higher pressures, or those ordinarily used, differs more 
and more widely from the actual results in proportion as there is a greater 
departure from those velocities, and those pressures. 

In computing the table referred to, it did not occur at the moment, thai 
the minimum velocity assumed being 7} miles per hour, (which wa» 
certainly not a very low rate of motion) would give results differing 8» 
much from the truth, as appears by Mr. Talcott*s communication. I wa» 
folly aware, from the character of the formulfB, that there would be a 
variation, but owing, as stated above, to the too great haste in which th» 
table, &«• was prepared, I omitted to test, as I might easily have done, ih» 
accuracy of the calculations* 

I trust there are none who know me who would believe that I wonM 
dengnedly attempt to mislead, or that I am so obtuse on so plain a propo- 
sition in mechanics, as deliberately to assert that a locomotive engine if 
capable of overcoming a resistance, which when referred to its'action on 
the piston, is ^«a^fr than the opposing force of the steam upon ^e eame 
pistons. 

By referring; to the table given in my letter, it will be evident that there 
Is little or nothing gained in power, by reducing the motion down to either 
of the two lowest rates of velocity there mentioned, since it appears that 
liefore reaching those points, the pressure of the steam in the cylinder, 
must be at its maximum, or nearly so, or otherwise it could not overcome 
the resistance offered by the )oad,wbich the formulae exhibits as practicable 
above those rates. 

My principal object in presenting the subject in the manner in which I 
£d, was to illustrate some of the general principles involved in the operst' 
tion of the Locomotive Steam Engine, showing that it possessed a range 
•f power which would enable it, to a certain extent, to accommodate 
Itself to variations in the grade line, simply by a change in the velocity.^ 

As to the accuracy of De Pambour^s formulse within those limits in 
which it may be consideredproperly applicable, although I believed it to be 
nearer the truth than it appeturs on a more critical examination, yet, I 




possessmg tne means ol measunng 
log that they would not materially affect the object in view, I preferred 
giving the results in strict conformity with the formuloB. This course 
wa» preferred also that the public, as well as the profession, might under^ 
stand precisely the ground on which they were obtained. 

It may, I think, be que8tioned,if the fuU pressure or force of the steam in 
the boiler was correctly ascertained by any of De Pambour's experimemts, 
whether derived upon the spring balance as corrected, ot the mercurial 
gauge. Whatever difference there might have been in this respect, if any» 
would serTC rather to increase the range of power under the assumed 
^ssure, placing somewhat lower in the scale the greatest velocity corres* 
ponding to the maximum load. 

The subject of the principles of operation and mode of construction ef 
Locomotive Ei^nes, is one of great importance. De Pambour has done 
much, very much, towards adding to the stock of knowledge on this 
subject. His experiments are valuable, but they require to be extended 
send carefully revised. 

I understand from Mr. Talcott^ that should he succeed in obtaining 
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oddition&l facts, with which he hopes to possess himself the coming season, 
be feels confident that he will be able to present a formul® whicli wUI 
give results approaching very near the truth for all practicable velocities 
and degrees of pressure of the steam, &Ai, The attention he has given to 
the subject, and his practical knowledge of the management of Engines, 
will, I doubt not, enable him, with the aid of the experiments and labors 
of De Pambour, to accomplish more than has jet been effected by those 
who have heretofore written on the subject. 

By giving these remarks, together with Mr. Talcotf s communication, 
sn eaily insertion in your valuable Journal, you will much obhge, 

Yours, truly, E. F. Johnson. 

: Aiban^, AprU 1 1838. 



Steamboat Dispatch-^^Bennef s Boiler, 

Wer birve i^inf had the pleasare of making an exearsion in the Steam-boat Diipatehr 
fmiU by Capt. Cobbi for the purpose of testing Mr. Bennet's new and itriklng Inventioni so 
frequeDtlj alloded to in oar colamni. The boat hat only quite recently been finiahedt ani 
the proprietors and inventors deoiroas of giving an opportunity of testing the eoonumy and 
aoiety of their machinery* appointed the 13lh of Jone for an experimental trip* to which the 
Members of the American Institute, and several other gentlemen, were invited 

The day selected proved a most auapicioua one> and the trip to Sandy Uook and backi m 
diiirmmg sail, affiirding an agreeable relief from the extreme heat then prevailing in the tky. 

At half past ten o^docki the boat left the Battery ^-as soon as the blowing apparatos was 
connected, the alternate pu£b of steami smoke, or whatever else it may bo calledf rolled forth 
in mittiatizre cbuds, and presently In rapid soooesston. The boat very soon obtained a good 
headway, and proceeded down the Bay against a strong tide* with much ease. The moiiotf 
was by no means unpleasant, and every thing connected with the machinery continued fo 
work smoothly and satisfactorily. 

To many of the guests the matter was an entire novelty* and the inteiestlng character al 
(he invention arresting the attention of every inquiring mind, it was truly gratifying Uf 
observe the pleasure excited by witnessing the operations of the machinery. 

It has been a source of much pleasure to as* who have seen the progress of this boat ffonr 
the first — to observe the ingenuity with which every difficulty has been overconie> and ever/ 
new obstacle surmounted by Mr. Bennett who has, through the whole* shown htmsdf to bar 
as enterprising and persevering as he is skilful and ingenious. Those who only see the 
boilers in their present more complete arrangement* can form no idea of the hborioos snJ 
tedious steps to be gone through in order to obtain it. 

The boat reached a point, about a mile distant from Sandy Hook, in two houra^ and tbetf 
letumed. 

At this time a very beautiful phenomenon exhibited itself. The wind* by the change ia 
(he course of the boat being now astern, the masses of vapor which, issuing at each stroke 
of the pistoni had before been blown rapidly away, now start up in wreaths which, expand-r 
mg into perfect circlesi sailed away* growing larger and larger* and remaining distinct and 
well deGned to a great distance^ This most beautiful appearance continued for some time/ 
and was repeated when the wind was again in the proper direction and not too strong Af- 
ter witnessing the highly gratifying operations of the machinery for more than 25 miles, and 
enjoying the delightful breexe, which tempered thQ otherwise almost insupportable beat of 
the atmosphere, the company organized a meeting; When the officers had taken their seats* 
aaommittee was appointed to draw up resolutions indicative of the high satisfaction of 
Ibe company. Ur. Andrew Williams,, in presenting those loeoktkns, made some very 
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f^pry y^im^AM;fai wMflh ha Jnitly fJOB^iliiDepted^tha ingenaUy of tbetotctioT, Mr. Benneg 
•iidth«ente*prii«oftlieproprieUM» CmptCobfe ThowMliitioMbcing miMi. 

itewry tdopted* th« Kbt. Dr. Cox being called oponi. made some very peitioedl attiwioiie to 
tito progreirfof fteto navigation. He referred to tlio iwnark of Homer, that the boean had 
been placed Mween lands for ever to aeparato and diiconnect themi and that the tranatt of 
thedce^ might be placed in the aame category with a ▼oyage to the moon. Dr. Cox ako 
dwelt upon the mutaal assistance of the Arts and Sciences, and upon the moral benefit 
conferred by their united powras. 

On reaching the slarling place, H was found that since leavtog, just one cord and one qvar' 
ter of wood had been coiisumed during the trip. The distance in a direct line, to and firo, W 
called 34 miles— (he coarse taken by the toat being indirect, may make the whola distance 
nearly 40 miles. This was accomplished in three hours and three quarters. 

The almost incredible saving in fuel is the grand pobt in Bonnet's invention. At this 
rate, the Atlantic may be crossed with a consumption of little more than 100 cords of wood, 
or its equivalent in coal— the saving in stowage will of course be in proportion. We under- 
stand from Mr. Bennet, that the entire weight of machinery and boilers full of wat^ is 
not quite 70 tons* or actually a anuilier vtight than the water alone in the boilers of the 
Cfreat Western ; and it must not be forgotten that the engines of the Dispatch are by ho 
means inferior in workmanship or strength. Her cranks, for instance, are of the same weight 
as those of the Oreat Western — the entire saving of the space occupied by thecondensen^' 
air pump, &c* of the latter« being otily counterbalanced by the room occupied by the Mowing 
^UAdets of the former — leaving a great di^rence in favor of Mr. Bonnet's arrangement. 

The boat passed up the river a short distance— flinging around her beautiful garlands 
of vaport and finally returned to her place of starting. After the boat was made &st, Mr. 
Bennet desired the attention of the gentlemen to one of the peculiar advantages of his bbileri 
m; the efibct of the gases of the fuel, and condensed atmosphere producisd by his blow- 
ing appanttus. He now removed the slide valve and cap of thejutl pipe, when a rush of the 
condensed air, gas, and smoke contained in the furnace, took place with a tremendous blast 
for a moment, when all noise ceased. This operation, however, in no wise affected the steam' 
in the boiler or steam chamber, except so ficir as that, in again starting the boat, the steam 
then in the boiler would not have the direct and powerful aid of that portion of highly rarified 
air which the furnace contained when the raachineiy ceased to move — as, on being relieveif 
firom tbs pressure in the furnacO} the " cop valve,*' which regulates the intercourse betweea 
the furnace and boiler, is forced down by the pressure of steam in the chamber, and ck)ses 
ail direct cooununication between them, until the blowing apparatus and fire have produced a 
pressure in the furnace sufficient to raise tho " cap valve," thereby opening a passage (ox the 
gases and smoke into the water, When they become a part and parcel of the steam, or work- 
ing power ; or, in other words, the pressure in the furnace, when the blowing apparatus is in 
motion,' and the combustion rapid, vs greater than the pressure in the boiler ; consequently, 
the current is from the fumaco into the boiler, but the moment the pressure in the furnace* 
ceases; all communication between them is closed by the pressure in the boiler. The relative 
pressuro is as 45 in the furnace to 44| in the boiler. 

Thitf boat ha^ two boilers>-ihe exteilor casd of the largest is 14 feet in height, by 5 feet 
in diameter : the interior case, which fofms tfab furnace, is 9 feet high and 3 1-2 feet in dia- 
iBB^i giving ft Bpftce of about II inches in thickn^M by 10 feet high for the water ; the other 
boiler is about one quarter less^the large one otaly mts iXsed during this excorskm, after the 
bbat was under way. 

Thisconstnictionof boiler is peculiarly cakuilated for Loc6moti?e Engines, as there 
is not a partide eseapii^ from the smoke-pipe, or steam pipe^ which is not contained' 
ilk the escape steam; of ooofse those vwy importent appendages* ladies' dresses and gen- 
tleaMa*seyei)es(nnotbinuitedalty danttged thereby, as is now gdnejralfy the caee Wheiaf 



Ble^imhoat DtipaJUk — Bennefi Bailer. •$ 

w)tlkliiaqaftit«rof amUeoftheeosUitu .WetlierafiiramiJoinitJopoaMr. Bemw^, tocaU 
iqnQ the genUemea of the Uariaem fUilioed, end gite them an oppoxtni^ of testing ite . 
pfMcnfitf oppfopriiteneei for that pnrpoee* 

The qneetion hee often been aeked, end it if aieiy netnfal o ne h ow tie inelt vtNlto 
ptod o eed hf aoemell,* qoantity of tell The Miewvr ii^ thet hf the amngmenle of Mr. 
Bennett'e Merfimefy, he evalb hfaneelf of the combined yowerof Jie, wetegand ■tr^jB^ (if 
the letter a vety hige qoanttjty. 

TIm iOoeeM of this experiment gave to the gentlemen gneslB Jttr mom mMmt^baathmk 
tiie Ibeial and well arranged entoitahiment which was spread bdbio them by ^j9 pn)|«isto^ 
Capt Cobb and others; althongh an tinpartdtji^ observer might> in hb splesn, have ^i4 
thai the good things on the taUe, for atime at least, attracted the most attention. 

Mr. Bennett gave, with great cleamem and politenesci to all who adrad, a description off 
the whole machinery; and even If ho is, as observed by a foreign editor on repablishing the 
irst brief description from the New-VoriL Americcni in 1836— "an illiterate mechanici'* wo 
do not hesitate to say, that he is a man of onoommon intelligence on this sabject,and that the 
name of Phiivxaj Bxnnst will, in after timely stand oonspicnoos among the bene&ctors of 
his eonntry and of mankind. 

We most not, however, in our admiration of the genius which discovered the mode of 
applying thb combination, overlook those gentlemen who had. the sagacity toappredate 
his worth, and the liberality and moral courage, amidst the sneers of pretending ignorance 
and self-importance, to aid him in carrying oat his plans, by fumuhing fnnds-.-the want off 
which has, in many instances, deprived mankind of improvements of incalcalable value— 
and inventors of their just rights and deserved reward* Amongst those who have been 
oonspicDous for their unwavering confidence and liberal aid in carrying Mr. Bennet thus 
lar tbrongh his difficulties, we could, if at liberty, name one gentlemen of Ithaca, who 
Reserves great credit; but his modesty is eqnal to his liberality, and his greatest pleasure 
will be, we are sure, in the success of the man whom he has so liberally aided ; and therefore 
we win not particularixe where so many are entitled to a share of praise. 

The company, after giving three hearty cheers for the success of the enterprise, left 
|he boat, highly delighted, and as far as we could learn, convinced that this is a matter of the 
utmost importance* and demanding the serious attention of the community. 

Win not some of our enterprizing merchants unite in building a Great EaaUm^ able 
to carry as much merchandize as one of our packets, more passengers, and accomplish the 
voyage in as short a time as her transatlantic rival* and at infinitely less cost 1 
The proceedings of the meeting we give below :-^ 

NexD^York, June 12, 183a * 

At a meeting of the invited guests to take* an excursion on board the new 
Steamer Despat^, to test the usefulness and excellence of the recent invention of Mr. 
Phineas Bennet, in the application of steam, R. Lockwood, Esq. called the meeting to order, 
an4 nominated D. Leovitt, Esq. President ; and^Capt. M. C. Perry and Ruebens Peale, 
£sq., Vice-Presidents — Messrs. Joseph Cowdin and Uenry A. Wells, Secretaries. 

A. Williams, Esq. moved that a committee of five be appointed to report resokitions 
expressive of the sense of the meeting, whereupon R. Lockwood, A. Williams, R,BL Lanung* 
T. B. Wakeman, and John T. Griticom, Esqrs. were appointed said committee, and reportal 
the foHowing resolutions, which were unanimously adopted : — 

Resolved, That we have witnessed with pride and gratification the present experiment with 
BennelCs new steam boiler, and firom our present personal observation, we deem the invention 
entitled to high public &vor and consideration. 

'Resolved, xhat the enterprizing inventor, Mr. Bennet, and the indefatigable profurictors, 
Capt Cobb, and others of the Despatch, deserve the thanks of the publk: for their zeal, per- 
peverance and snooess, as evinced by the present experiment. 

' Resolved, That as Robert Fulton effected one revolution in navigation by the application 
of steam power, we deem that Phineas Bennet has this day oommenced another of equal 
promise, oy the economy of his mode of generating steam. 

fiasolved. That the pplite^ invitation and hospitable entertainment of the proprictois on 
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bowd tbeir ■tMmer to Sandy Hook, and return, deierva anJ rseeiftt cor wannefll cgLbov. 
Jedi^ments. 

ReaolTed, That the proceeding of this meeting be published. 

The meeting waseloqaently addrecMd by A. Williamsi Esq. and Dr. Cox, in which tha 
vaai importance of improvementa in steam navi^tioU} and the adfapc ea i»t,of the mBrhan* 
ical and useful arta of peace were iUastiated with happy efiect. 

^b, LEAVITT, ChUmuin. 

Joscps CowDDf, ) «^,,^w.. M. C. PERRY, I ilsnffani 

HE»aT A. Wklls, \ ^^^f "*1' REUBENS PF.ALK, f Omtmoi. 



In our next number, we shall refer again to this subject, giving an account of iB 
.^coirion to) the Fishing Banks, on the 19th, and another nplthe HudsoD, oa the 9SSd oC 
June. 



Return qf t)u SteaTnera, Great Wettem and SiHuB^^Yfe ha^ the phi ai ui e of 
Announcing to our readers the saib return of theae Teaaela. The Great Waatom hid a 
passage out of 14} days. The passengers all bear testimony to hA safisty, and to the pofito- 
9ess of the commander, Capt. Hosken. The Great Western left Bristol on the evening of 
the Sd of June, and arrived here on the morning of the 17th, making the paange in leaa thaa 
^daya. There seems to have been much enthuaiasm excited by the suooeaa of the experi- 
ment. The Great Western Railroad waa opened on the 21at of May— on that oocMion 
/'the aucceaa of the.Great Western Railroad, terminating in New York," waa dunk* 
i The Siriw arrived from Cork.on the 18th of JunOf having left on the Slat of May. 

The entire aucceaa of thia new enterpriae ia eatabliahed. It ia said that nomerooa Steem 
Navigation Companiei are already ibrming in England. 



'"JERifoaace RaUroad, — It ia truly gratifying to learn, that in every aection of the eoonfry 
ihe right spirit prevails in rebition to works of Internal Improvement. Tho annexed notice 
pftlio Ifiwaasee JKailroad is from the Athens Tennessee Journal, of 30th of M^y* 

" Let any one who doubts the progress of the Hiwassee Railroad, ride along theTme from 
8qaire Renfrew's to the Tennessee river; a distance of 33 milesi or one4hira of the whola 
road. Ue will see several milea completed, and seme two or three hundred laborers basily 
employed in levelling the remainder. It is pleasant to see suoh energy on the part of the 
]road, and still more so to reflect on the advanUges that East Tennessee ia to derive fiom 
Iheir operations* The pledges of Georgia assure us that she will not let us slacken ouir 
exertions; while the rehef which we will soon receive from onr own State, will enaUe us to 
proceed with still greater vigor. The stockholders are catching the spirit from the SUtea^ 
^nd express their full determination to abide by the cause ; a very few only remain in the 
|ranka of opposition, prominent marks for the finger of contempt and pity. A cloae inveati- 
gation into the real objects of these few, would serve to place them in a very unenviable light, 
}i wonld no doubt lead in every instance to private personal interest, in opposition to a noble 
and generoos feeling for the weUiure of the public" A. D. 



|From the Savannah Geoigian of the 3d Jone.} 
^Ceairoi BaUroad, — Our readers vrill have an opportunity thia morning of riding ftreniy- 
agpe njnile a on this road, and as the locomotive starta from *' the depot," they wilfbe saved 
Ihe former walk. The monument of earth being finiahedi an excoraion is more inviting* 
0ope to be there. 

CivU Engineer and Architect Joumal.-^yje have received throogh Mr. Jad^,the 
jigent, 101 Broadway, the first six numbers, or two quarterly parts of the Civil Engineer and 
Arehitecta' Journal, a new monthly work, published in London, devoted mainly to Internal 
Improvementa, and Architecture, Science, &c It contains many interesting and neeftil 
^rtidea, aa vre ahall frequently give onr readers evidence by extracting from itt celimwst aa 
we havein this number. 



We aak particaUr attention to Advertiaemeata on the cover. 



Ai>te&TiB£ifexts. 



GftfeATTURNPIKC LETTING ON 

THE ZANESVILLE AND MAYS- 

VILLEROAD. 
hipori€int to Contractors, Masons^ and 

JjtlborerB^and well wortkf heir attention. 
Sealed propocab, enctoaing rccomiucndattons, wilt 
b0'receiv(*d lor tUo coa»truction of stxty-six milo« 
of Ibe Zanesville a»d Maysville Turnpike Rond 
inelndiug Qraduation, Biid^ng ond Cover, viz : 1 1 
miles iu Moskingom county; H in Pcrrjr; 12 
loaraui Fairfield; lUnRoaii; 13 in Adams, and 5 
in^Biown cuantvi Ohio. By the 20ih day of July 
next, notes, profiles and specificationa, fur tho re- 
MecUve couattns will be le/t Tor ihe inspectioo of 
CoDlmctors with the following persons} who are 
antborised ,to rocctve propcsald for their respective 
parU ofthe rood, vtx : Solomon Sturgia in Putnmn ; 
henry Dtttoe In SomcrBct; Elnathan Scoficld in 
Lanoasier f John Madeira in ChiUicothe ; A. Hol- 
Jiogsworth in West Onion, and E. Campheli in 
Awcrdcen, opposite to MajsviUet Ky. 

The Superintendent wiU attend on the tine to 
r«ad Ibo notestand make the necessary explanations 
fnxB Aberdeen to West Union on July 23d ; from 
Chi3icolbe to Lancaster on the 20ih ; from Lau- 
Caster to Somerset on the 27tht and fruia Somerset 
to Putnam on the 28tb, leaving suital4e assistanta 
to' eontinue the explanations in his absence, al- 
UkUoA it is desinibte that Contractors attend with 
the Sttpcrintondent on the reipoctivo parts. Pro- 
poeala must be endorsed "Pkoposals,*' to distin- 
ginsh them from letters, and be given in by nine 
o'clock, A. M. on the daya ot letting. 

The leltings, together with soeh further espla- 
Mtiooe as may be convenient, will proceed as fol- 
Iowa, to wit : 

That |«rt ofihe road in Muskingum will be let 
at Pmmun on the 30th of July next. 

I« ^tTY, at Somenseti on August 1st. . 

Im Fairneld, at Lancasten August 3d. 

In Ross, at Chillicothe, on August Gth. 

AjkI at Aberdeen, for Adams and Brown* on 



PATENT SAFETY FUSE, 

For Igniting ihe Charge in Blasting 
Rocks ^ both in dry places and under 

water. 

To those acquainted with and accustomed to 
osin^ the Fuse, comment or descripiiun is imne* 
cessary; to thoie who are not, we would simply 
observe, Uiat it is an imoortant invention to persona 
employed or concerned in BUistinj^, as by its usa 
that hitherto dangerous operation is reuilend as 
aqfe as the ordinary cmployniciitaof tlie Farroet. 
It insures certainty, and effects an exptrsion aa 
well under water as in the driest situaii<in, adds 
much to tbe/orc« ofthe blast, and by reod«rtng the 
priming needle unnecessary, saires mnch time. 

Numerous certificates from those wlio have 
tested the Fone, might be given, bat the fotkminK 
is deemed sufficient. 

CERTIFICATE. 
Having seen tho Patent Safety Fuse for Blasting 
tested to our satisfactton, we cheerfully oeitify, that 
we are convinced that it saves much time and labor 
— adds to the force of the blast—ensures certalnlf , 
and renders blasting peifec^y safe. Bi^skloSv ii m 
wo think, oueaper than tho common straw Fnae. 
For dry blasting it is a ^reat improvement; but 
for blasting in wet ground, it is invsJuable. Messra. 
F. Hitcbins & Co., contractors on the Erie canal, 
certify that they have been engaged in the Cornish 
mines, EngUind, where the Fnse is exclusively 
used, anJ that it has never to their knowledgr, 
caused a miscarriage. They confirm our above 
expressed opinion of its value. We make no doubt 
that it will soon be in umveraal use In blaatkic 
operations. 

DAVID HAMILTON, 

SapenrUendcnt repairs, Erie Cantd, 
W. J. Mc ALPINE,. 
AMMtatU Engineer Erie Canal EntargemenL 
J. HOUGHTON, 

Enftineer Cahou Campanif. 
CoHOEs, December loi 1837. 



^^f,^ wm be enlereJ into on the days of let- 1 _ The Fuse Is ^'^i'f^^^'f ^iJ^^^ 
iiur ««► tfi« f«m*wJv« ^.,n.i«. Th« rZ\ in thp Ea'^ tkud Co. st bimsbury, Hartford Co , Conn., 

ordi rs dirccicd to them, or either of their agents, 



liog lor the respective counties. The road in the 
diflmnt counties must be iiroposod for separately. 
Minor arrangements will be made known at th« 
ilme. 

Labourers, take Notice, 
It ie intended very promptly to organize a force 
of one thousand strong upon tfiis road immediately 
e^er the latting, so that mo«t of the graduation and 
yadfpag may bo done this year. The district of 
eaantry through which this rood passes is not sur- 
p iie ed t if equalled, for healthiness or plentifubaess 
Bi the United Stales. 

JOHN S. WILLIAMS, Srapcrin/cmten/. 
lanweneter* Jpne 14, 1838. 

PATiENT AGENCY OFFICE AT 
- WASHINGTON. 

WlU^f AM P. ELLIOTT, Artist, for many 
ycnn cmptoyed in the Patent Office^ will devote a 
portion of his time to the preparation of papers and 
Jtamnag* for applicants for Patents, ana attend to 
tkm procuring of patents for useful inventions with- 
■•I the oeeessity of a journey to Washington ; and 
a»m ^weinfennatioB by mail, as to the originality 
ef lib* eanw, pievieas to applyitig for patents. 

AUconMnnnioationa most be froo of postage. Bb 
OOse ie in room No. 10. Patent Office Buddings, 
WMbington, D. C. 

WoMhTngtan^ AfrU 20^ 1638. Jyl~8t 



will t>e promptly attended to. 

Agents for aelliug ihe Patent Saftiy Fun, 
David Watkinson & Co., Hartfoiil, Conn. 
A. G. Hazard & Co., 135 Frontal., N. V. 
Erastus Coming & Ca, 361 South Market- 
street. Albmy. N, Y. 

E. F. & A. G. Smith, 29 Excbangeetrcct, 

Rochester, N. Y. 
H. Kingman & Co., Bufftlo. N. Y.. ^ 
Curtis Sl Hand, 16 Commerce-street Philadel- 
phia, Penn. 
Pralt & Keith, South Charles-street, Balumore, 

MD. 

G- R. Peske, Richmond Va. 
W. B. Pcake- Fredericksbuigh. Va.. 

SHEET LEAD, &c. 

THE Subscribers, Manufacturers of Slieet 
Lead, Lead I^pe, Red Lead and Litharge— have 
always an assortment in store, and for sa'e, at 175 
Front Street, corner of Burling Slip. 

CORNELL 6l TUCKER. 

lET Sheet Load and Lead Pipe for Forti6ca- 
tioiis and Engineering, Milled any thickneaa and 
size to order. ^ 

Nevh York, March 10, 1838. M, 



ADTeBTtSEMRNTS. 



RAILWAY IRON, LOCOMOTIVES, 

dr. Ac. 
TQBtubeeribera oHer (he (oUowing ahictcs A>r 



Railway Iron, flat bari^ with conntorsook boles and 
' mhreJJtnmif, Wm 

350 tuna Stiy « 15 ft in length, vreigbing 4 f^p«r 

flW •• 2 •• J. •* " " 3M " 

70 « 11 «• j^ •« «« .« 21 II 

» •• u " 4," - •• " irW " 

00 M 1 II ^ If U «« |. IC 

who 8|Mke8 and Spiking Pht^ adapted thereto. 
To lie fiokl free of duty to State govemmenlt, or 
incoriionited comiianirfl. 

Ofucr» <ur Pennsylvania Boiler Iron execotcd. 

Rail Road Car and Locomt>tive £nguie Tires, 
wrought and turned or unturned, ready to be fitted 
on the wheels, tia.*), 33, 36, 42, 44, H *nd 00 
inches diameter. 

£. y. Patent Cham Cab!e Bolu lor Railway Car 
miles, in t^ngtbsof 12 teet 6 inches, to 13 feet 2^, 
^|> 3) ^, 3i, 31. and Sj inches diameter. 

Chains for Inclined Planes, short and stay links. 
ManuCictnred frum the R. Y. Cable BolU, and 
|iroved at the. greatest strain. 

Jodia Rubber Rope for Inclined Planei}, made 
from New Zealand Was. 

Also, Patent Hemp Cordage for locIiDcd Planes 
and Canal Towing Lines. 

Patent Felt for placing between the iron chair 
mnA alone block 6f Edge Railways. 

£«ery description of Railway Iron, as well as 
Locomotive Engines, imported at the shortest notice, 
brtbe agency of one of oar partners, who resides in 
Eitflana lor this purpose. 

A highly respectable American Engineer resides 
In Grigland fur the purpoM of inspecting all Loco- 
motivea, Machinery, Hailway Iron, &c. ordered 
thfooghtis. 

^ A. & G. RALSTEN & CO., 

38 If Philadelphia, No. 4 South Front-st. 

ARCHIMEDES WORKS. 

(100 North Moore-strect, N.Y.) 
THE nndcrsignrd beg lca\e to inform the pro- 
prietors of Rail Roads, that they are prepared to 
Tarnish all kinds of Machinery for Rail Roods, Lo- 
comotive Engines ofanysi20, Car Wheels, such as 
ore now in successful operation on the Camden and 

Amboy Rail Road, none of which have failed. 

Castings of all kinds, Wheels, Axles and Boxes, 
furnished at the shortest notice. 

H. R. DUNHAM & CO. 
NewYobk, February 12th, 1836. 4— ytf 

FRAME BRIDGES AGAIN. 

The snbscriber will build Frame Bridges in any 
pait of the United Stales, Maryland not exccpUiI, 
mwl wUI extend them to as long a span, and war- 
rant tbem to be as strong, durable, and cheap as 
thoae made by any other method. 

Having no patent rijjht, he requires no agents. 
A large number of bridges of his construction are 
to be see^ Yooa^ gentlemen, who wish, can be 
instructed in the true mathematical principles of 
huilding bridges, and the applicatiofi of the same to 
rf«««^. JOHN lOHNSON. 

BiiHiti£t9H, F/., Jan, 183 



MACHINE WORKS OF ROGfiR& 

KETCHUM AND GROSVENOR, Pafrwno, 
Niiw JeriK?y. The undersigned mcetve ofdenfer 
the following articles, nianofactoicd by them, ef Ife 
most superior description in every parneular. Their 
works being extensive, and the number of hanrfi 
employed being largi*, they are enabled to exeeuts 
boin large and small orders with prompCnMs and 
dispatch. 

RAILROAD WORK. 
Locomotive SSeamEnginesand Teodera; Ih^ 
ring and cAher Loconnotive W heels, Axles Sprion 
and f lange l*iref ; Car Wheels of ca^t iron, fooa 
a variety of patterns, and Chills ; Car Whccie of 
rasl iron, with wrought Tires ; Axles ofbeat Amc^ 
rican relined iron; Springs; Boxes and Delta lor 

COTTON, WOOL, dt FLAX M ACHIKERY, 
Of all descriptions and of the most improved pat. 

terns, Style, and Workmanship. 
MiU Geering and Millwright work generally : 

Hydraulic and other Presses: Press Screws- Cal- 

lenders; Lathes and Tools of all kinds i Inm and 

Brass Castings of all descriptions. 

ROGERS, KETCHUM & GROSVENOB, 
Paterson, N. J. or 60 Wall-at. Nev-York 
. 5Hf 

FRAME BRIDGES. 
THE undersigned, General Agtni 4 

Col. S. U. LONG, to buUd Bridgea, or vend Iba 
right to others to build on his Patent Plan, woold 
respectfully inform Railroad and Bridge Corpem- 
tions, that he is prepared Xo makecontiacta toboiU^ 
and furnish all materials for superstructures of lias 
kind, in any part of the United States^ (Manbnd 
exce|)ted.) 

Bridges on the above plan are to be oeeo at th# 
Ibllowi'-.g localities, viz« On the main road l^^'iyw 
from Baltimore to Washington; two miles fromtS 
former place. Across the Motawamkeag river o« 
the Military road in Maine. On themitional r im d 
in Illinois, at sundry points. On the BaUimun %mk 
Susouehanna Railroad at three pointa. On tba 
Hudson end Paterson Railroad in two places. Oft 
the Boston and Worcester Railroad, at aavaml 
poinU. On the Boston and Providence Railroad, a« 
sundry points. Across the Contoocook river at 
Henmkar, N. H. Across the Souhegan river, at 
Milford, N. H. Across the Connecticut river, at 
Hancood, N. H. Across the Androecoggm rtvtr, 
at Turner Centre, Maine. Across the Kentiebie 
river, at WaterviHe, Maine. Aeroas the Oancacia 
river, at Sqoakiehill, Mount Morris. N. Y. Aeiosa 
tke White River, at Hartford, Vt. Aeraaa tba 
Connecticut River at Lebanon, N. H • Aeroaa the 
mouth of the Broken Straw Cr^, Penn. Aeiaaa 
tlie mouth of the Cataraugus Creek, N. Y. A Ami. 
road Bridge diiigonally across the Erie CanaL hi the 
City of Rochester, N. Y. A Railroad Bridsa aft 
Upiwr SiiU Water, Orono^ Maine. This BridT 
500 feet in length ; one of the spans u ovev 900 
It is probably the/rme«/ wooden bridge e« 
in Anterica. 

NotwithUanding his present engagements to fa«ikl 
between twenty and thirty Railroad Bridgea^ and 
several common bridges, several of which aie bow 
in progress of construction, the subscritiar mil 
promptly attend to business of the kind to mocb 
greater extent and on liberal terms. 



Rochester, Jan. 19th, 1838. 



MOSES LONO« 
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ADTERTISBafENTS. 



AGENCY. 

The Subscriber offen biLsorvicei as Agrnt, 
to prooure Machinery Jbr MUb^ Steam En- 
r£itf», Loeamotivet, Printing Machines, Presses, 
TgaeB^nd i'Hxtures, 

lie will gWe prompt attention to all ordert 
tntrooted to bim for execution ; and pledges 
btmaelf to those who may employ him, that no 
^ort on his part shall be wanting to procdre 
the best artiolos to be had in the city— and to 
fiT« satisfaction. 

He will also employ Millwrights and Engi- 
neers, to erect Mills, and put the Engines and 
Machinery in operation. 

Orders accompanied with the necessary 
fluids, or satisfactory city acceptances, should 
W addiesbod . to D. K. M INOR, 120 Nassau-st. 

THE NEWCASTLE MANUFAC- 
TURING COMPANY 

Continue to furnish at the works situated in the 
town of Newcastle, Delaware, Locomotive and 
other Steam Engines-^Jack Screws, Wrousht- 
Iron work and firass and Iron Castings, of sll 
kindm connected with Steamboats, Railroads, &c. 
Hill Gearing of every description ; Cast Wheels 
(ehiHed^ of any pattern and size, with axles fitted, 
also with wrought Tires; Springsi Boxes and 
Bolu for Can; Driving and othor Wheels for 
Loeomotives. 

Tbe works being on an extensive Scale, all or- 
6an will be exteut^ with promptness aod dbpatch. 
Commnnications addressed to Mr. WiUiam H. 
DDbb. Superintendent, will meet with immediate 
■tt^Uon. AN DREW C. GRA V, 

President of the Newcastle Manufact'g Co. 

KfWeaeiU^lDeL March % 183a ly. 



NEW ARRANGEMENT. 

ftorss >oa incliukd planis of railroads. 

W£ the subscribers have formed a co-partnership 
mijer tbe style and 6rm of Fol^r &. Coleman, for 
the inanufiicturing and selling of Ropes for inclined 
pianes of railroads, and for other uses» ofifer to supply 
rms for inclined planes, of any length required 
wtthoaC splice, at short notice, the manufacturing 
of corJa^e, heretofore carried on by S. S. Durlee & 
Co., wjllbe done by the new firm, tbe same super- 
intendent and machinery are employed by tbe new 
inn that were employed by S. S^ Durfce &. Co. 
All orders will be properly attended to, and ropes 
witt be shipped to any port in tbe United States. 

12th -month* 12th, 1836. Hudson, Columbia 
Cdonly, Slate of New- Vork. 

ROBT. C. POLQER. 
GEORGE COLEMAN. 



PATENT RAILF.OAO, SHIP AKD 
BOAT SFIKES. 

»•♦ The Troy Iron and Nail Factory k(«ps ood- 
4anl|y fi>r sale a very ex(rni>ive assorlmrnl of 
Wrought Spikes ond Nails, from 3lolOineheS| 
manufacturrd by the subscriber's Patent Mofbineiy, 
which ai^er five years successfa) operatba, and sow 
almost universal u^e in tbe Uoiied States, (as wfM 
as Enj^land, where the subscriber obiatni d a |iataiil} 
are found superior to any yet ever oflered in marhei. 

Railroad compsuien msy be supplied wttb BpilMs 
having conntei^nk heads suitable to the holes m 
iron rails, to any amount and on short nolies. Al» 
most all the Rsilroads now in progress in lbs 
United States are fastened with Spikes made at lbs 
above-named factory — for which parpoee they sfs 
found invaluable, as their adhesion m moie ihas 
double sny common Spikes made by the hammer. 

«% All orders directed to tlie Agent, Tioy, N.Y. 
will be punctually attended to. 

UENRV BURDEN, Agent 

Troy, N.Y, July, 1831. 

**« Spikes are kept for sate, at factory pricss. fay 
I & J. Townsend, Albany, and the principal Iron 
iMerchants in Albany and Troy; J. I. BroweTi^l 
Water-street, New- York ; A. 'M- Jones, Phllsdel* 
phia ; T. Janviers, Baltimore i Degrand & Smithy 
Boston. 

P. S.— 'Railroad companies would dnweO to for- 
ward their orders as early as practicable, as ths 
subscriber b desirous of extending the mamifiictiir^ 
ing so as to keep pace with the .daily incwissisg 
demand for bis Spikes. 

lJ523am H. BURDEN. 



NOTICE TO CONTRACTORS. 

Auhum and Rochester RaiURotd* 

Sealed proposals will be received by the sofaacrib- 
er, until Tuesday, tbe 3d of July next, at 13 o'dscb, 
noon, at tbe office of the Company, in the iriUigs 
of Canandaigua, for the Qrading, Bridglof , and 
Masonry of the entire line of the Anbttm and Ro- 
chester Rail-Road. 

The line of the road will be loeste d, and tbe imps 
and profiles, together with the plans and apeeiiloa* 
tisns of the matenals, and the manner of constrve- 
lion, will be ready for examination on and after the 
20th of June, and may be seen at the city of of Ro- 
chester, the villages of Canandaigua, Geneva, and 
Seneca Falls, where tlte Resident Engineeis will 
be in attendance, to give any information lelativs fo 
the work, and will furnish blank proposab. 

No transfer of Contracts will be recoffnbed. vm* 
sons proposing for more work than they wisb to 
contract fo^ must specify the quantity they dceive 
to take. 

The subscriber reserves the r%ht to aeoept lbs 
proposals for the whole or any part of the won. 
R. UIGHAM, 
Chief Engineer A- 4- H, RaU-Hwl^ 
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NOTICES, Ac. 



(tT*' Having reaumctl the publication of the Journal, under circumstances whicli 
imluce us to believe that wo shall be able to continue it without further interrup- 
tion, we solicit for it the attention of all who are engaged upon^ or inUrettcd ns, 
fporis af Internal Imffrovemenl. Whether the Journal has heretofore contributad 
much, little, or noihing, to the great cause of intercommunication, is not for ns to 
say ; we may, however, be allowed to observe, that there is muck yet to be dene to 
develope the resources of the Union, and that in no other way can as much be ac- 
complished as through the means of Railroads and Canals — therefore, any pubK- 
eation devoted mainly to those important subjects, is entitled to the countenance 
and support of all interested in their success— and wb ask uNassiTATUCGi-r jml 

SllCa SUPFORT. 

N* B. Postmasters and Editors of nowspapers with whom we exchange; are 
desired to receive subscriptions for the Journal and Magazine, and to remit the 
amount by mail, at our risk ; and on the receipt of the money, the Journal and 
Magazine will be forwarded. 

JC^ Subscribers indebted to us for past volumes, are requested io remit the 
amount by mail wiihoul delay ^ and for the ensuing year also, if they desire to have 
it continued. 

*^^ Missing Numbrrs. — Subscribers desiring to obtain missing numbers of 
previous volumes, will do well to apply soon. 

To Engineers, Directors and Contractors. — The Editors of the Jounuil 
and Magazine are paiticularly desirous to receive information in relation to the. 
preoent condiliori of each Railroad and Canal in the Union ; as well of those m 
mse^ as of those in course of conslruclioa ; and ihey respectfully request gentlemen 
in possession of, to communicate at an early period, the desired information* 



W« ask the attention of contracton to the following 
noliee of the Central Bail-Road Company oi 
Georgia. 

NOTICE TO CONTRACTORS. 
Central Rail- Road of Georgia. 

Sealed propoaats w«n be received at the office of 
tliB Eofsin^ei in Savannah until the lei day of Au- 
goit next, Inr grading twenty-one mile^of this road, 
8mn the western end of the prctent contracts to the 
Ofecbee titert bcin^ one hundred miles from thi$ 
city. The work will be divided into sections of 
three miles each* and plans and profiles ready for 
lomction afier (be lOth of July. Further leUing^ 
tnciiidiiig a bridge over the Ogechee Rivei^ wilt 
Ukt place toon after the above. 

L. O. REYNOLDS, ChUf Engineer. 
Savaocah, June 2d: 1838. 



NOTICE. — To all whom it may concern. 
The undersigned gives notice that he baa Invent* 
ihI a useful uuprovcinent in the constmction of 
Railroad Car wheels, which baa been tried lor ae* 
veral months on the Beaver Meadow Rattraail. 
The undersigned was preparing to take odl wl 
f>a(ent of the same, when a certain Henry Mootol 
who had been instructed by the understjBrned mud 
employed for some time in casting aakl w bml i L 
surreptitiously made a casting from his modd woA 
secretly despatched a messenger to Washington Co 
ubtatn a patent for himself, which the undenogocd 
18 informed the raid Moore has done, and taoflraB(| 
rights for sale Now this is to notify all peraoas to 
b^aro of purchasing rights nnder said patent, wm 
the claim or said Moore will be earnestly oooleited 
before the proper tribunals of justice. 

HOPKIN THOMAS. 
Beater Meadow^ March 36, 1838. Jyl—St 



Lut of Subscribers who have paid since our last publication ; showing the doit to 

which the account is paid. 
Y^*}^^'^^^^ Svracose, N. Y. to July 1, 1839.1 E. H. Gill, New Lisbon, Ohio, Dec 1, 183S. 

1 K m — K...... ,1,: c ,. . .^.1,. . ^ janyi.ieaa 

July h 1899. 
July 1. 1839. 
July 1, 1839: 
Jany 1, 1839. 



J. N. Grout, Detroit, Mich. July 1, 1839.! Hobart Clark, Andovcr Mass. 

Geo. McCormick, Ithaca. July 1, 1839 R. M. Shoemaker, Sandusky, O. 

C. N. Hagner, Washington. D. C. July 1, 1S39. Geo. Johnston, JNew- Vork, 

i£ S^** ^^^ Bskyen Conn. July 1. 1838 I L. F. Douglaaa, do. 

T. P Hugcr. Phosnixville, Pa. July 1, 1839Clowe8 <Sc Conklin, ^uuj *, *«-^ 

John I-eisenving, Wilkesliarre, Pa. July 1, 1839.i W. L. Morris, BeHfontaine, Pa. July 1, 1839L 

8. Oodsoni Baltimore July 1, )839.;C. K Bruce, Wilmington, N. C. May 1, 1839. 



Tim ffavig. Co., Bloasburgh Pa. July 1, 1839 
E. Morris, Hancock Co. Md. March 1, 1840 
W. M. Eddy, Genesee Co. N. Y. May 11, 1839. 
J. P.Kirkwood,NewLondonX;onn. July 1, 1839. 
J. C. Trautwine, Athens, Tenn. July 1, 1839. 
W. P. Ettiolt, Washington, D. C. July 1, 1839 
E.M. Taylor, Brent Creek, Va. July 1, 1839 
R. J. Davies. do. do. July 1, 1839 

Univerrity of Va Charlottcville Va. Jany 1, 1838. 



B. Shotwell, MarshaU, Itlinois. July 1, 1838 
Charles Whillock, do. do, * ' " '"^ 

Abnah Brand, do. do. 
J. Gr. Matthews, do. do. 

Calvin Benjamiui Yandalia, do. 

S.W.Mifflin, York, Pa- .«, .. 

Henry Wing, Dixon's Ferry, Illinois, July 1,1839- 

Omitled in previous report. 



July 1, _ 
July 1, 1839. 
Julv 1, 1839. 
July 1, 1839. 
July 1, 



JamefX^uxie, Norwich. Conn- July 1, 1839. Gen. 13. Van Rensbtlaer, Albany, July 1, 1838. 
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f^ It is ta be distincfly understood, that for the period from January to July 
of the current year, 1838» no numbers of the Journal will be issued) apd that the 
volume will commence with 1st July^ 183K 

*.♦ Post Masters are respectfully requested, incase a subscriber has removed 
from the place, or does not call for the Journali to return the numbers, and inform, 
to what place he has removedt or the reasons assigned for not taking the numbers 
out of the office. 
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ADTSBTISEMBNTS. 



RAILWAY IRON, LOCOMOTIVES, 

&c. &c. 

THE subscribera ofler the following articles for 
salc:-r- 
Railway Iron, flat ban; with coantcrsuok holes and 

mil red joints, lbs 

350 tons 2by , 15 fl in length, weighing 4 f A)p«r 

3M" 



280 


i< 


2 " h 


70 


tf 


11 " i, 


80 


(1 


U " i, 


90 


u 


1 "i 



(I 



IC 



If 



(( 



II 



:( 



<i 



l( 



«i 



II 



U 



«< 



M 



(( 



f( 



witn Spikes, and Splicing Plates adapted thereto. 
To be sold free of duty to State goTemments, or 
incorporated companies. 

Orders fur Pennsylvania Boiler Iron executed* 

Rail Road Car and Locomotive £iigioe Tires, 
wrought and turned or untamed, ready to befitteJ 
on the wheels, viz. 30, 33, 36, 42, 44, 54, and 60 
inches diameter. 

E. v. Patent Chain Cable BolU for Railway Car 
axles, in lengths of 12 feet 6 inches, to 13 fieet 2^, 
2|, 3, 3f , 3i, 31, and 3^ inches diameter. 

Chains for inclined Planes, short and stay links, 
manufactured from the £. Y. Cable Boll«, and 
proved at the greatest strain. 

India Rub^r Rope for Inclined Planes, made 
from New 2^1and Wax. 

Also, Patent Hemp Cordage for Inclined Planes 
and Canal Towing Lines. 

Patent Felt for placinir between the iron chair 
and stone block of Edge Railways. 

Every description of Railway Iron, as well as 
Locomotive Engines, imported at the shortest notice, 
bv the agency of one of our partners, wb6 resides in 
England for this purpose. 

A highly respectable American Engineer resides 
in England for the purpose of inspecting all Loco> 
motives, Machinery, Railway Iron,ac. ordered 
through US. 

A. & G. RALSTEN & CO., 
28 tf Philadelphia, No. 4 South Front-st. 



ARCHIMEDES WORKS. 

(100 North Moore-strect, N.Y.) 

THE undersigned b^ leave to inform the pro- 
prietors of Rail Roads, that they are prepared to 
furnish aU kinds of Machinery for Rail Roods, Lo- 
comotive Engines of any size, Car Wheels, such as 
are now in successful operation on the Camden and 
Amboy Rail Road, none of which have failed.— 
Castings of all .kinds. Wheels, Axles and Boxes, 
furnished at the shortest notice. 

H. R. DUNHAM & CO. 

New York, February 12th, 1836. 4— ytf 



FRAME BRIDGES AGAIN. 

The subscriber will build Frame Bridges in any 
part of the United Sutes, Maryland not excepted, 
and will extend them to as long a span, and war- 
rant them to be as strong, durable, and cheap as 
those made by any other method. 

Having no patent ri<'ht, he requires no agents. 
A large number of bridges of his construction are 
to be seen. Young gentlemen, who wish, can be 
instructed in the true mathematical principles of 
building bridges, and the applicaiion of the same to 
practice. JOHN JOHNSON. 

Br Jan, 1838. 



MACHINE WORKS OF ROGERS. 

KETCHUM AND GROSVENOR, Peterson, 
Newjer^y. The undersigned receive orders for 
the following articles, manufactured by them, of the 
most superior description in every particular. Their 
works beinu externKf, nrid the number of hands 
emploved bt'ing lar«.'o, ihey are enabled to execute 
both [urge and siuali orders with prompineas and 
dispatch. 

RAILROAD WORK. 

Locomotive Steam-Engines and Tenders ; Dri- 
ving and other Locomotive W heels, Axles Springs 
and F lange I'iret ; Car W heels of cast iron, from 
a variety of patterns, and Chills ; Car Wheels of 
cast iron, with wrought Tires ; Axles of best Ame- 
rican refined iron; Springs; Boxes and Bolts for 
Cars. 
COTTON, WOOL, & FLAX MACHINERY, 

Of all descriptions and of the most improved pat- 
terns, Style, and Workmanship. 

Mill Geering and Millwright work generally; 
Hydraulic and other Presses; Press Screws; Cal- 
lenders; Lathes and Tools of all kinds; Iron and 
Brau Castings of all deacriptioDs. 

ROGERS, KETCHUM A GROSVENOR, 

Fatersoo, N. J. or 60 WaU-iL New- York 

51tf 

FRAME BRIDGES. 
THE undersigned. General Agent of 

Col. S. H. LONG, to buUd Bridges, or vend the 
right to others to build on his Pktent Plan, woold 
respectfully inform Railroad and Bridge (jorpom- 
tions, that he is prepared to make contracts to baUd, 
and furnish all materials for superstructures of the 
kind, in any part of the United Sutes, (Maryland 
exce^ited.) 

Bridges on the above plan are to be aeen at the 
following localities, viz. On the main road leading 
from Baltimore to Washington; two miles from the 
former place. Across the Motawamkeag river on 
the Military road in Maine. On the national rosd 
in Illinoist at sundry points. On the BaUimore and 
Susquehanna Railroad at three points. On the 
Hudson and Paterson Railroad in two places. On 
the Boston and Worcester Railroad, at sevend 
points. On the Boston and Providence Raifaroad,«t 
sundry points. Across the Conloooook river at 
Hennikar, N. H. Actom the Souhc^an river, at 
Milford, N. H. Across the Connecticot river, at 
Bancocd, N. H. Across the Androsooggn river, 
at. Turner Centrei Maine. Across the Kennebec 
river, at- Waterville, Maine. Across the Genesee 
river, at Squakiebill, Mount Morris, N. Y. Actom 
the White River, at Hartford, Vt. Acroas the 
Connecticut River at Lebanon, N. H. Acrois thtt 
mouth of the Broken Straw Creek, Penn. Across 
the mouth of the Cataraugns Creek, N. Y. A Rail- 
road Bridge diagonally across the Erie Canal, in the 
City of Rochester, N. Y. A Railroad Bridge at 
Upper Still Water, Orono, Maine. This Bridge is 
500 feet in length ; one of the spans is over 300 net. 
It is probably the jif rmes/ wooden bridge ever boilt 
in America. 

Notwithstanding his present engagements to boikl 
between twenty and thirty Railroad Bridges, and 
several common bridges, several of which aro now 
in progress of construction, the subscriber will 
promptly attend to bu^inegs of the kind to moch 
greater extent and on liberal terms. 

MOSES LONG. 
Rochester, Jan. 19th, 1838. 4— y 
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To Subscribers^ Engineers^ Officers of Railroad and other Companies^ and 
Gentlemen connected with the cause of Internal Improvement and 
Manufactures. 

It having been for a long time past desirable that one of the Editors of 
this Journal should visit the various public works and manufactories of 
the United States, we announce to our feaders that arrangements have 
been made which enable us to commence such an undertaking. 

During the present and ensuing month, it is the intention of one of 
us to visit the public works in New-Jersey, Pennsylvania, Delaware, 
Maryland, and the District of Columbia, and if sufficient encou- 
ragement is offered, by the payment of balances now due for, and an 
increased circulation of, the Journal and Magazine, to extend our 
tour at the present, or at an early period, over the whole Union. The 
object being to collect materials for a full and accurate description of all 
such works, embracing the plan of construction, and their present state, 
we desire to obtain the aid and assistance of Engineers, Directors, and 
all others interested. Every thing connected with Internal Improve- 
ment and Manufactures, coming under our observation, shall be noticed 
in a proper manner. By this means we shall not only increase the value 
«f our Journal to its readers, but be enabled to give to the world notices 
and accounts of many objects of interest hitherto unnoticed and unknown. 

iC3r As one important object of this excursion is to collect accounts 
liotr 4ae for our periodicals, we particularly request Subscribers to be 
ready and prompt, in order that we may be seconded in our endearouri 
4o ioei«aae the value of the Journal. 
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Inclined Planes. 

Botton, April 9, 1838. 
Tq the KdUtm oftlM R.-iUrrad JMroftl : 

Gentlemf.n — I submit, with the view of eliciting the opinions of those 
of your professioual readers who have constructed, or have the manage- 
ment of Kuiiroads on which inclined planes exist, the following modifier* 
,tion in this mode of action, provided you consider it of sufficient interest. 
The subject is at least one of considerable importance ; and I feel that 
engineers will i^onerally concur with me, when I say that notwithstanding 
the unreasonable stigma under which inclines labor at present, they form 
an exceedingly important auxiliary to railroads, under particular circum- 
stances, and cannot then, (as when crossing an extensive ridge) be 
avoided without a great sacrifice of time and direction as well as economy. 
The many accidetits however which have happened, and which in a 
majority of cases I cannot but attribute to the neglect of that efficient and 
constant attention, which like any piece of machinery, they ever require, 
has prejudiced the public mind against them. The self-acting incline^ 
however appropriate occasionally to private roads, where the daily 
amount of travel and the weight of the trains can always be regulated, 
may be said to be altogether out of place on a public, and therefore fluci 
tuating thoroughfare ; . I have therefore in view at present a ccmparisoR 
simply with those inclines where some motive power, whether of water or 
steam, is stationary at the top, for the purpose of dragging the trains up 
the incline. On such inclines there are generally two distinct tracks, and to 
each track a separate rope ; the drums on which these ropes are rolled 
and which are set in motion by the fixed engine, act alternately to move 
the ascending train ; the rope which is not in action for this purpose 
being dragged or unrolled down to one track ; while the other is hauling 
the ascending train up the other, the descending rope, if there is a heavy 
descending train, assists the engine, by an appropriate gearing of the two 
drums, df there is no. train descending, it is drawn out by a waggon used 
for that purpose, the return of which to perform the same service forms 
a subtraction from the useful effect of the engine. Another mode of ' 
action on such inclines is to apply, by means of a series of friction wheels, 
an endless rope as on the incline at Liverpool ; and this mods, provided 
the rope is sufficiently strong, admits of the ascent of more than one train 
at a time; the loss of power however is great, in consequence of the 
friction necessary to ensure the constant revolution of the rope, which in 
this instance is moved solely by friction. According to Dr. Lardner, the 
rope on the Liverpool incline breaks very frequently, occasionally so often 
as twice in the same day. On either of these inclines the rope itself forms 
part of the weight to be moved, and no inconsiderable part, when taken 
in conjunction with the friction of the sheaves on which it rests. In propor- 
tion to the amount of this friction and strain, the rope itself must be 
increased in strength. If the mode of action which 1 suggest could be 
made to answer, and I by no means assert that it can, the rope would 
remain at rest on the incline, and therefore this force would not be expend- 
ed. I shall briefly describe this mode, and then refer shortly to the points 
in which it differs from the modes in use at present. I must premise that 
it is contemnlated to use a fiat rope, instead of a circular one ; these flat 
ropes are in common use on the collieries; they are probably three to four 
inches in width, and upwards of half an inch in thickness ; they are not 
made by hand but by a very ingenious machine, patented by a Mr. 
^rimshaw, of Sunderland, in England, and their most valuable property, 
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mnd iadeed that which has rendered them so generally useful, is, their 
perfect freedom from twist. While the circular rope was in use in the 
collierif's, the baskets of coal ascending the shafts were continuallj 
rerolving, the varying weight producing naturally the effect on the twist, 
uncoiling it to a degree with the loaded baskat, and the elasticity of the 
rope resuming its former state as it descended with the empty one. This 
ev.il was of little consequence when coals were drawing, but as the same 
shaft and basket were used by the workmen in ascending and descending, 
it required ;some practice and a very steady head to be able to endure it ; 
the flat rope has entirely removed this evil. My design, then, supposes that 
a flat rope is laid on the incline instead of a circular one ; this rope to lie 
on occasional rests, raised a few inches above the ground; to prevent the 
surface water soaking into the rope, and also to ensure perfect freedom 
from particles of gravel or earth which cut its fibres — there would be no 
eng^ine at the top of the incline, and the machine for moving the train, or 
the rope engine^ would be moveable on a frame and wheels as the machi- 
nery of locomotives are at present ; the rope would not be rolled up by 
the engine in its progression up the plane, but would merely be used suc- 
cessively, and then dropt behind on its former ground* 
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In the ^gure, a and b are wheels of equal diameters, connected by tlie' 
toothed wheels e and (/, also of equal diameters ; to the cranks on the axle 
of the lower wheel the connecting rods of the engine are supposed to be 
attached in the usual way ; as the wheel a revolves, the wheel 6 will 
obviously perform equal revolutions in equal times, but in an opposite 
direction ; both wheels therefore moving in equal times, and as respects 
their peripheries at the opening e, in the same direction, will have a tendency 
to draw in, or to pass any substance which should be placed in the 
opening e, of sufficient thickness to ensure contact on either side, and 
pressure in proportion to the weight of that substance,or tothe load moved. 
This would appear to be sufliciently obvious, and it is here that it is pro- 
posed to apply the flat rope, the opening e occurring on the real machine 
or car, probably two feet alK>ve the road-bed. As the revolution of the 
two wheels a and h caught the rope, and therefbre the rope being fixed. 
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indaeed the progression of the car on which the machine is placed, it 
would immediatelj after passing through, fall to the ground, resuming iu 
former position on the rests. The ropes, however, used at different times 
on the same incline, might varj in thickness, and the upper wheel b must 
therefore be capable of variation, as well as with a view to this object as 
to ensure the pressure or friction necessary to prevent the rope from slip- 
ping with a given luad ; this would be effected by the heavy frame on 
which the upper roller is fixed, (and would as well slide on the frame of 
the lower roller, not shown here) being terminated by a screw ; this screw 
being connected with an elliptical spring, to meet occasional variations in 
the Uiickness of the same rope — any pressure could thus be communicated 
to the rope, and consequently any degree of hold secured ; but if the 
metaltic surface of the rollers were used, the rope might become glazed, 
and the increased pressure necessary on this account might damage its 
fibres ; it would be proper therefore to cover the peripheries of the wheels 
or rollers with a certain thickness of leather ; it is possible that leather 
might answer best for the rope itself, in the manner of traces of carriages. 

' If I have made thb description intelligible, it will be seen, that provided 
the application is practicable, the weight of the rope would not, as here- 
tofore, form an item in the power required for an inclined plane ; the 
strain on the rope would be reduced in proportion to this weight, and, in 
fact, in a much greater proportion ; there would be no objection to using 
a very heavy and very strong rope, since the portion lifted by the machine 
would be so small, as to be unappreciable in this respect ; the first cost 
of the machinery would be much less than at present — there would always 
be two of these machines, and when one was out of repair, the other 
would fill its place, and should there be other inclines on the same road, 
one of these machines could be applied indifferently to any incline, since 
the mode of action would be the same on every one. Provided the rope 
were sufficiently strong, several trains might be moving up at the same 
time, since the application contemplates the detachment of the machine 
from the rope, at the head of the incline, which could very well be effect- 
ed without interfering with the action of the other trains ; the time, how- 
ever, occupied in ascending inclines of ordinary length, is generally so 
short, as to render the propriety or necessity of two trains on the same 
rope rarely advisable. Two tracks are still contemplated ; neither we 
believe should ever exceed such an inclination as will not admit of a wag- 
gon descending safely by the power of the brake ; one of the tracks at, 
any rate, should if possible be so proportioned, and the machine after 
performing its duty, as well as all carriages or trains for the descent, 
should descend by the clear track ; there would consequently be no time 
lost in waiting on this account — ^the length of rope therefore necessary to 
the second track would be saved^ as well as the sheaves ; but the princi- 
pal ailvantage would be the action admissable on the one track, indepen- 
dent of the other ; and a greater advantage would be the simplification 
-of the entire machinery. 

The pressure upon the rope necessary to ensure such a mode of action' 
as this, would be very great ; and the question is, H^hether that pressure 
would not injure the fibres of the rope ; and if it should, the question 
again arises, whether the simplification of machinery, and its attend- 
ant advantages, are sufficient to induce the substitution of another mate- 
rial in lieu of hemp, and which would not be liable to this ol^tioiu If 
4ba auggestion is of any practical importance, some of your readers may 
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liAkt ivAcieat interest in it, either to substantiate or explain their objec- 
tions : I have probably said more than enough to draw their attention to 
the subject. 

New Railroad Route hetwten Easton and New- York* 

[The foUowing communication from Mr. L. F. Douglass in regard to the 
Mine Brook Railroad and Transportation Co. will be found worthy of 
attention. From this it would appear to be a better route than any 
yet proposed, for the Transportation of Coal to this city and vicinity. 
What will our friend Clinton say to this — will it not meet his views 1 
Few routes can present so desirable an opportunity for capitalists ; we 
wish that all interested in the cause of Internal Improvements should 
look to it.] 

Ik conformity with the provision made in a charter granted by the 
liCgislature of New-Jersey, under the name of the Mine Brook Railroad 
•nd Transportation Company, at its Session of 1836 and '37 — ^the explo- 
ntion of the route, which was entrusted by the Commissioners to the 
■isbeenber, has been completed, which commences upon the line of the 
New>Jeisey Railroad, either at Newark or Elizabeth Town, in Essex 
Co., and thence passing in almost a direct line through Springfield, 
Basking Ridge, Germantown, Chnton, &c. in the rich counties of 
Benerset, Hunterdon, and Warren, terminates at Easton, Pa. 

FroM'this examination, a more favorable result has been obtained than 
the most sanguine of its friends were led to expect. The distance from 
the Htideoii to the Delaware rivers will be under 75 miles — ^maximum 
ctade not to «cceed 48 feet per mile — the most abrupt curvature is 1000 
met radini^ and this very seldom occurs, not generally ranging below 
1500 feet These considerations, so indispensable to the successful 
prosecution of heavy transportation, cannot, I am confident, be embraced 
in any other route proposed or in contemplation between the city of New- 
York and Easton ; and I hazard nothing in the prediction, that whatever 
course a Railroad may traverse in connecting the two points contemplated^ 
this must and will eventually be occupied as the great channel of com- 
munication between these two points. 

The 3t(sqnehanna and Delaware Railroad commences at Fittston on 
the Susquehana, and running east, strikes the Delaware at the Water 
dap — ^from thence by an extension of its charter they ai^ at liberty to 
continue the line as far as Easton. This project has been partially 
progressed in, the exploration of the route having been made, and a large 
part of the capital stock subscribed ; and it is the intention of that Com- 
pany to proceed with the undertaking as soon as arrangements can be- 
completed for tl^at purpose. By a connection with this, or other enlisting 
and proposed lines, an entire Railroad communication may be had to the 
Suequehanna, passing in its course through the rich and inexhaustible 
coal mines of Luzerne, and striking upon the Susquehanna at a point 
th^ will inevitably ensure a participation in its extensive trade. From 
this point, ibllowing the line of communication already either in opera- 
tion or m contemplation to be made, will extend this important improve* 
inent to the line of the Erie Railroad. , 
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As the Rep€dt of the Engmeer, which is now ander waj and wilf 
shortly appear, will enter more largely into the investigation of the parti* 
cular routes to be adopted from Easton, with the detail in conoeziony il 
was not thought adnsable in this notice to anticipote its appearance with 
a particular description of its facilities. 

There are many considerations in this proposed improvement which 
claim for it, and will receive the attention of your citizens. 

L. F. Douglass, Eng. Mine Brook R. R. 4* Trofn. Co. 

•/line 6(1838. 



The suggestions in the following extract are very good : 

While writing, may I suggest to you what I think will be an advantage 
both to your subscribers that may wish to avail themselves of the advan- 
tages of the labor-saving inventioDs,and to the inventors of such machines ; 
and that is, in your publication or notice of them, inform us who 
manufactures them — where the inventor resides — his post* office — what 
agents he has (if any) in the sea-port toums^ and the manufacturer's price. 
I would readily avaU myself of several useful machines, noticed in your 
Mechanics* Journal, did I know how to procure them. To apply to a 
person residing a great distance from a sea-port, even at such a place as 
Albany, is not only inconvenient, but in many cases impracticable, both 
in the application and in the forwarding the machine. Every invention 
proven to be useful, or possessed of advantages that speak lor themselves, 
should be placed within the reach of every citizen who may desire to 
possess them ; and to do this, there should be an agent fixed in one or 
more sea-ports, from whence they can be readily sent. To apply to the 
interior of a State for a small machine is out of the question with us here ; 
and I think you would benefit some of the numerous inventors, were you 
to suggest in your periodical the advantage they would derive firotti selHng 
their inventions at a moderate and reasonable price, that would induce 
many to buy, who now refuse on account of the high%priee, particularly 
new and unestaUished inventions. 



RUe of the Juniata. 

The FaESiiBT and State Works. — Extract to the Editor of the 
Philadelphia Inquiref, dated 

" Canal Room, June 25, 1838. 

" Dear Sir, — ^I hasten to rive you the particulars, so far as we have 
heard them, of the ruinous flood upon the Juniata. No injury has been 
done below the mouth of the Raystown branch ; but above the dams are 
all injured, and the guard locks rooted out, or so damaged as to require 
them to be-rebuilt. It seems the weirs of the dams were too short ; they 
should be extended to give more width for the passage of the water. It 
is thought by the enrineer. Mi'. Bayley, who fortunately happened to be 
on the spot, that $2^,000 will let the water into the canal, and aUoW the 
passage of the boats ; but this cannot be done under three months. The 
whole cost of putting it into complete order again cannot be less than 
$400,000. The river rose fifteen feet plumb water at Williamsburgh in 
less than fifteen hours. ]Messrs. Stephens and Bickey are there, and 
Mr. Pennybacker started yesterday. The utmost promptness will be 
used, and dhiunan means can accomplish the repairs in less time it will 
be done." 
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We learn from the New-Jersey Jouraal, ihat the New-Jer«ey Railfoed 
Company have declared a dividend of iJper cent., payable on the ISinat.; 
and also from the New- York Times, that this Company is doing every 
thing within its power to accommodate the public. On Tuesday next an 
extra train will leave New- York at 11 o'clock A. M., return from New 
Brunswidt at 6 P. M. ; thereby giving passengers an opportunity to dine 
at New Brunswick, hear Mr. Everett's oration, and remrn to this city hy 
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Curtit'i Railway Chain. 

The form of the rail r, and chair c, as shown in Fig. 1, is the same na 
those now in use ; but the space for the key is made rounding in the 
middle, as shown in Fig. 3. 

Fig. 1. Fig. 8. 






Fig. 2 Fig. 4. 

When the rail is in its place, a piece of straight grained oak, k, ia 
driven into the key-way, and then folding wedges, w, with claw heads, 
are driven both aides into the oaken key; thus, the wood becomes 
violently corapTeGsed, and adapts itself to all the conditions of the rail 
and chair i and for the joint chairs, it will make no difference what may 
be the variations or twist in the two rails, as the wooden key will, in every 
case, adapt itself to circumstances, the wedges are drawn hack by a set 
hammer, when it is necessary to take up a rail ; this method will hold a 
rail much more steadily than either an iron or wooden key solely ; the 
shake or jar produced by the train passing over the rails, will not affect the 
wedges, and they will always remain tight, particularly if care be taken 
to drive in the wooden keys, when tbej are dry, the elasticity also of the 
timber admits of driving the wedges tight, without breaking the chairs ; 
it is thus clear, tiiat the rails of every railway, of whatever figure they inay 
he, can be secured in this manner without any difficulty ; in fact, thu 
method is not only better, but cheaper than that usually adopted. 

Fig. 1 is an end view ; Fig. 2 a plan . Fig. 3 a plan showing the fiirm 
«f th« key-way and key when the wedgw are driven ; Fig. 4^ side view. 



Conttnution ofthi Great Wetitrn Bailmaf. 

Tbif railway, on account of its d«viauoD from Ibe ordinary mode of 
coDstrucling railirwys, is watched with considerable intereu bj tbe profet- 
aion and tlie pubhc ; it is our intention to collect as mucb information as 
we can, and laj the same before our readen ; we bare taken tbe eariiett 
opponunity of obtaining the particulars of tbe metbod of laying the rails, 
wbicb we Uluetrate with an engraving. 



EXPLAMATIOK OF THE ENOBATINO. 

k A wrought iron rail screwed down to the sleeper ; b b featber-edge or 
wedge shaped board of oak ; cc sleepers of timber; d iron tie-bar to ctn- 
nect the two sleepere ; e b piles eight feet long, and eight inches dlame- 
ter, painted at the lower ends ; F ballasting, a embankmenL 

Formalion ofikt Ratboay.-^Oa the embankments, piles of beech treei 
Hyanized, about eight feet long and eight in diameter, are diiren by a pile 
engine, at dietaoces of fifteen feet apart, on «ocb single Une of rail*, 
and to arranged that the piles of the corresponding rail are placed 
opposite to the intermediate distances, and not opposite to each other thai : 
^ "^ a ° a upon these piles are laid longitudinal continuous sleepers' 
of IH[emcl timber Hyanized, thirteen or fourteen inches wide by six and a 
half or seven inches thick, which are firmly bedded on the ground, pre- 
viously made even and well rammed : on the top of tbe sleepers are laid 
the rails, with an intermediate distance of seven feet half an inch in claar 
of the rails : between the rail and the sleeper is a feather-edge or wedge 
shaped board of oak, or hard wood, eight inches wide and one and a balf 
inch thick on tbe outer edge, and one and a quarter inch thick on the 
inner edge, which gives the rails u slight pitch iuwardi, so as to make tba 
top coincide with the levelled or conical rim of tbe wheels, whieb tonebM 
tbe rails with a bearing equal to tbe width of the top of the rails, instead 
of a point, as in the ordinary mode of laying them. Tbe t«il> are of 
wrought iron, rolled in lengths of fifteen feet, as sliown in figure 3, and 
made hollow ; the top is two inehes wide, base six inches, and height one 
inch and three quarters ; holes are punctured in the flanges on both sidet, 
about eighteen inches apart, to secure the rail (wUkoid ikain) to tba 
sleepers, by means of screws eight inches long. To prerent tbe keepers 
from spreading, there are, at every flftaen feet, iron ties aeroM Ae rail- 
way, spiked dawn at each end to the sleepers ; the snrikoe of tke foad- 
va; ii finished with ballast in the uraal manner. — lb. 
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Semi' Annual Report of the Water Commisnoners. Prom the I si of Jufy 

to 30th December^ 1937, inclusive. 

Board of Aldermen, January 4, 1838. 

The Water Commissioners presented their Seml«^Annual Report, from- 
the 1st of Julj to the 30th December, 1837, inclusive ; which was laid 
on the table, and directed to be printed for the use of the members. 

Thomas Bolton, Clerk. 



To the Honorable the Common Council of the City of New- York : 

In accordance with the provisions of the Act of the ?d May, 1834, and 
of the Act of the 5th of May, 1837, the Water Commissioners respect* 
fully report : — 

That they have presented to the Comptroller an account current, 
showing the receipts and diisbursements of the Commissioners, from the 
first day of July last, to the 3l8t day of December, inclusive, which has 
been compared with the books kept by the Comptroller, and found correct. 

The total amount expended from the commencement of the operationi 
under the *^ Act to provide for supplying the City of New- York with puro 
and wholesome water,^' is as follows : 






From July, 1835, to January, 1836 . • $31,828 02 

January, 1836, to July, 1836 • . 12,070 84 

July, 1836, to January, 1837 . . 28,099 58 

" January, 1837, to July, 1837 . . 62,602 85 

•* July, 1837, to January, 1838 . . 233,866 93 

Total amount disbursed to the last date . • 368,458 22 

Balance in the hands of the Commissioners . 5,124 45 



Grand total of requisitions on the Comptroller $373,582 67 

The following is a synopsis of the sums disbursed by the Commis* 
flioners from the first of July to the thirty-first of December, 1837, inclu- 
sive, presenting a condensed view of the several objects for which the 
money has been paid ; but rendered more in detail by our account 
current, presented to the Comptroller : 

Paid for land, embankment, office lot, and right of way $47,419 74 

Paid the contractors on the aqueduct . • • . 169,152 00 

Paid salaries to Commissioners 2,750 00 

Paid salaries to Engineers, and for the incidental expenses 

of the corps 11,382 07 

Paid for advertising, printing and stationery • • 325 54 
Paid for incidental expenses of Commissioners, and sa- 
lary of their Clerk 693 58 

Paid for Chancery expenses and searches in the titles of 

lands for the aqueduct 2,134 00 

$233,856 93 

In our report to your honorable body of the 3d of July last^ we stated 
that offers to contract had been received on the 20th of April, 1837, for 
the whole of the sections on the first division of the aqueduct, including 
the dam of the Croton Reservoir ; but that the state of the monetary con* 
#§ms of tht city and country, induced us to accept of offers for ovij 

6 
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thirteen sections of the work, nmouqting in the aggregate to $021,69^ 
which under the circumstances aUuded to, was deemed as large a^ 
expenditure as the nature of the case would warrant. 

The reasoos for thus restricting the contracts, having in a great measure 
ceased to exist, and the Engineers having completed the plans and speci- 
fications of the work on the second dii:ision of the aqueduct, the Com- 
missioners proceeded on the 8th of August last, to give notice, by adver,- 
tisement in the public papers, and by printed circulars, that proposiUs 
would be received until the 5th of September, 1837, at ^eir ofSlce in the 
city of New-York| for furnishing the materials and completing twenty- 
seven sections qf the secpnd division, and ten sections of the first division 
#f the Croton Aqueduct. 

In the bids maide for the work to be performed, in a<;cordance with tlja 
aforesaid notice* there w^ a fair competition among those offering to 
contract, varying from eiffht to sixteen in numi>er for each section. T^e 
owest offers accepted were as follows : 



FIRST DIVISION* 

9th section, 8. Roberts $69,385 
10th do. do. 49,673 

12th do. Yates d& HoUUter 53 985 
13th do. ' do. 59,550 

i4th do. Brown &. Bivens 67,510 
16th do. Ferrill,Hays&^EUis 56,957 
'I9tb do. George Clark 43,845 

2 1 St do. Delano&rCarmichael 45,594 
22d do. Rutter &. do. 63,984 
23d do. James Appleton 74,809 
24th do. do. 37,279 

95th do. S S. Riddle 44,452 

26th do. John P. Bray ton 28,055 

SECOND DIYIBION. 

.27th section, John Burrell $41,006 
28th do. George Clark 37,447 

.29th do. James Appleton 44,153 
30th do. >F/ancis Blair 47,025 

3l8t do. ' do. 39,657 

32d do. George La>v 30,855 

33d do. do. 102.310 

34th do. Taylor &, Brady 40,803 
35th do. do. 41,449 

36th do. Weed & Conklin 37,923 



Carried up 



Brou ght up 
37th Weed and Conklin 53,400 
38th do. O. & £. Davison 43,43$ 
39th do. do. 30,820 

40th do. W. Estabrook 37,932 
41 St do Roberts and Luud 30,82$ 
42d do. R. W. Estabrook 41,352 
I 43d do. Case.Delanod&Ward 49,27d 
44th do. S. S. Riddle 29,72^ 

45th do. Campbell &, Bishop 81,126 
4^th do. E. Learned ^^Co. 31,17^ 
47th do Banker, Yeeder 

and Clute 37,488 

48th do. Milligan. Gilbert 

and Co. 43,513 

49 do. Ferrell and Ellis 50,25$ 
Mth do. do. 96,909 

'51stdo Bumham d&LobdeP 49,6U 
52d do. James Thomson 73,952 
5Sd do. Banker &. Co. ||5,60^ 

The first letting, exclusive 
of the dam, was 1 ,934,163 

The late contract for the 
dam hereafter explain- 
ed was 85,389 

Making the total nmH — — — 
under contract $2,828,691 



We beg leave to refer .to our last report for ^ explanation of the 
method pursued in computing the several prices for which the different 
descriptions of work were offered to be performed. 

It was found* on a further examination of the site selected for the 
.Croton Dam, that it was not so well suited for the purpose as a location 
ibout 400 feet' further down stream, and it was therefore, oh the recom* 
mendation of Mr. Jervis, the Chief Engineer, decided to erect the said 
dam at the latter place, and to abandon the former location. This change 
of site made it necessary that a change should be made in ^e itructu te ; 
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t^le' ^ect of which would be to lessen materiallj the mason work of lh« 
dam; while it increased sDnie other portions of the work, but of a less 
expensive description. The contractors, urging this change of plan as a 
reason, proposed abandoning the contract ; and although the Commis- 
sioners were satisfied, that by the terms of the agreement, the contractors 
wei^e bound to proceed with the work, notwithstanding the alteration of 
the plan, tbej nevertheless* Consented to' a new letting of that part of the 
work, believing there would rather be a gain than a Toss to the public hy 
the operation. Notice was accordindy given in the usual way, on the 8d 
of October last, that sealed proposals would be received by the Water 
Commissioners, until the 6th of November,' ensuing, at 3 o'clock, P. M., 
at their office in the city of New-^York, far erecting a dam across the 
Croton River, with other incidental work on that portion of the €roton 
Aqueduct, embraced in section one on the first division of said aqueduct 
la accordance with the foregoing notice, there were seven proposals 
presented to the C<iR^missioner8 on the 6th of November, aforesaid^ for 
constructing the dam ; the lowest of which amounting to $85,386, waa 
accepted, and a contract entered into accordingly, with Uenry N. B. 
Crandall, and William W. Van Zaudt, with the requisite sureties, for the 
work and materials necessary to the completion of the structure. The 
cmginal amount of contract for erecting said dam, at the site selected by 
Major Douglass, was $1 17,458 ; making a saving to the tii$ of $33,169 
fay the change of location. 

Wtf are compeUed to omit the details concerning: the afipraisal of tha 
land* The circumstances attendant upon this portion of the duties of the 
Commissioners^ are of the most vexatious nature. No opportunity of 
thwarting them appears to have been omitted by cerfahi of the landholders 
-^he list df awards will show what enormous prices they have given • 

The Repott also alludes to c!iertain statements calculated to mislead aiid 
prejudice the inhabitants against the work— they in a joint affidavit made 
declare that the deponents had lost almost the entire product of their 
farms. It appears from the separate affidavits of several of these indi* 
viduals, obtained hy the ComnHissioners, that they wefe mude to say 
things very different from theii' intention. It seems that one had some 
apples, another a few rails, and a third some ears of green com stolen, 
bat whether by the laborers on the work, or not# they were unable to say f 

The Report pi^s the following compliment te^ the contractors : 

The Commissioners cannot forbear expressing their entire satisfaction 
with the conduct of the contractors and their workmen, thus far ^ and 
that it has been in their power so amply to rebut the calumny which has 
beien attempted to be cast upon them, is to the Commissioners as it must 
be to your honorable body, peculiarly gratifying. 

Agreements in addition to those stated in our last report, have been 
concluded with the persons named below, for a right of way across their 
land to the aqueduct, and for other purposes, viz. : 
With Joseph Hunt, for three years right of way over his land, 

with the privilege of removing earth for embankment, $550 00 

Thomas Tompkins, fbr three yeara right of way • . 150 00 

Carried over, $700 00 



li Water Commissiotmif Report. 

firought o?er, $700 00 

Abraham Leggett, for three years right of way • 300 00 

Edmund Bird, for the same 50 00 

Albert Minaerly^ for the same ^ • . . . . 160 00 

Cornelius Jones, for the same « 50 00 

Isaac Coutant, for the same « 1 18 75 

Caleb WUdey, for the same 150 50 

Richard Palmer, for three years right of Way, and privilege to 

remove earth for embankment 550 00 

Eliza Van wart, three years right of way • . . 90 00 

Stephen B Tompkins, the same . . , • . . 26 00 
Jasper S. Stymets, three years right of way, and privilege to cut 

a ditch or drain oi^ his land 300 00 

Richard Austin, for three years right of way . . . 00 00 

Thomas Boyce, for land in fee for office at Tarry town : . 150 00 

White 6l Becker, for building said office . . . « 390 00 

Aaron Ward, for three years or more of office at Sing Sing 300 00 

$3,424 75 

In the appraisement of the 4th of November last, as before stated, there 
Urere Jifip^une owners of separate pieces of land to be appraised, all of 
which was required for the aqueduct. Twenty-six of these owners have 
consented to receive the award of the Appraisers, provided the Commis- 
sioners shall be satisfied with their title. Twelve of them have produced 
the necessary certificate, and have been paid the money as follows : 

Warner Willsee, for 3-/Wir Acres of land, ai^arded $1,800 00 

John Storms^ '* liiu do. do. 1,250 00 

Abraham Acker, *' -^ ^ do. do. 475 00 

John M. Moser, *• iggo do. do. 40 00 

Joseph A. Constant, '* SriH do. do. 5,500 00 

Isaac Lafufgeci " itH do. do. 125 00 

Warner Field, " ItHt do- do. 760 00 

Peter Valentine, " ItWV do. do. 650 00 

John BuUer, •* l^VaV do. do. 800 00 

Waiiam Archer. " -riU do. do. 650 00 

Samuel Archer, «* yHi do. do* 950 00 

Ludlow,Morris &> others 2TMi da. do. 2,300 00 

$15,300 00 

The remaining cases Amounting to fourteen are now before the Chan- 
cellor, to be proceeded in« conformable to the rules of his Court. 

The following statement comprises the principal portions of the work 
which have been performed during the last season, say from the first day 
of June to the first day of December last. 

Two thousand four hundred and fifty-five feet of the aqueduct is now 
complete. 

There has been erected also about 400 feet of the side wall of the 
aqueduct ready for springing the arch. 

The amount of open cutting and excavation in earth, is 146,760 cubic 
yards, and the same description of work in rock is 18,272 cubic yards. 

The tunnellers had penetrated the rock four hundred and six feet on 
the first of Deceroberi and on the first of January Inst., they had extended 
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the work to 653 feet. It is eoofidentlj anticipated that tereral of* these 
tunnels will be completed during the present winter, the work progressing 
through the intervention of a relay Of hands both day and night. The • 
tunnel under contract to Scott &> Young, in the village of Sing Sing, is 
now within a few feet of seeing daylight through it, and a short tunnel of 
150 feet under contract to T. N. Ferrell, is cut through from end to end. 
Six of the culverts are completed, and five partly finished. They vary 
in dimensions from two to ten feet spaa of the arch, and from 50 to 150^ 
feet in length. The inverted arch or floor of the incomplete culverts are 
finished, so that the flow of water through the brook, passes them fredy ; 
and sufficient of the upper arch has been laid to permit the crossing of the 
valley with the stone embankment 

Foundation wall of the aqueduct, amounting to 12,050 cubic yard s 
and back filling to 10,200 cubic yards has been executed. 

In addition, a large amount of materials has been procured for the 
work, and many items of work performed, for a detailed account of which/ 
we beg leave to refer to a tabular statement prepared by the Chief £ngi- 
neeri and accompanying this report, marked A. 

Here is a respectable amount of work, considering the time in which it 
has been performed. Its execution has not only given general satisfac- 
tion, as to its permanence and durability, through the mechanical 
operations of combining the various materials into a whole, but also that 
the practicability of completing the undertaking in a manner and style 
that will be an ornament to our conntry, and of the highest credit to 
the public spirit of the city of New York, and its corporate representatives, 
from whom the project emanated and nas received a uniform support, it 
now beyond a doubts • 

A very sm ill number of our citizens/ comparatively, have any idea of 
the magnitude of the work and its progress ; the immense amount of 
mere manual labor which has, and is to be performed, in excavating and 
tunnelling through almost an impenetrable rock, or of mechanical labor 
in preparing the materials, and in the erection of the bridges, culveits^ 
stone and foundation walls, with the aqueduct for conveying the water to 
the city, and other erections of a permanent and durable character : to 
attempt a description of which by words, is out of the question ; they must 
be seen to be properly understood ; and the Commissiooers think they 
may appeal with confidence to those members of your honorable body who^ 
made an excursion over the line of aqueduct in the month of August last 
for the correctness of this opinion. 

The operations of the masons was suspended on the 8th of November 
last, and the work placed in a condition to secure it against the frosts of 
winter. Provision is made in the contracts, that no hydraulic masonry 
shall be laid up between the 15th of October and the 1st of April ; but the' 
weather continuing mild, and the importance of forwarding this part of 
Work, as far as possible with safety, induced an extension of the date of 
suspension to the Bth of November aforsaid. 

It will be observed there is a much larger quantity of excavating or 
open cutting performed, than of any other description of work. This wa» 
owing, in a measure, to the pressure of the times, which brought forward 
a great number of lab<irers seeking employment; and to meet thisr 
emergency, permission was given to proceed with this description of labo#, 
in order that as many of these people as practicable might be employed, 
rather than confine the contractors to the more important mechanical 
operations, on which only a few comparatively, could be engaged. 
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The contractors hare been urged to procure as nmcb of the stolie (ot 
the erection of the culverts, to be prepared during the winter, as practicable* 
in order that no delaj may occur in their construction at the opening ct 
the next season. That part of the work requiring no mortar, such as stone 
wall for foundation add protection, rock excavation, tunnelling and earth 
embankment, will progress, during the winter months without abate- 
ment* 

It became necessary as the business increased upon us, that offices on 
something like a permanent continuance, should be provided for the 
accommc^ation of the Engineers, both at Sing Sing and Tarry town ; and 
the Commissioners having attempted, in vhin, to obtain suitable places 
for the purpose, they were finally drove to the necessity of purchasing a 
small lot of ground in Tarrytown, and erecting an office on it, for the 
accommodation of the Engineers on that division of the aqueduct,ata total 
expense of $540. They have also taken the lease of an office at Sing 
Sing, to be occupied so long as an office Shall be required for the business 
connected with the Croton Aqueduct, at a rent for the whole term of 8800. 

The number of persons attached to the Engineer corps on the first of 
December, including the Chief Engineer, was twenty-four, they have since 
been reduced to ten, and will be located as follows ; three at the office at 
Sing Sing, three at the office at Tarrytown, and four, including the Chief 
Engineer, at the office at New York. The services of these gentlemen 
will be required in effecting such instrumental surveys as may be necea- 
sary in progressing with the work to be performed dudng the winter ; in 
preparing the proper working plans for the sections now under contractf 
and forwarding the operations required to expedite the letting of the third 
and fourth division of the aqueduct, at least as &r down as tne Harlaem 
River, and the crossing of that river with the aqueduct bridge. 

The Commissionerd deem it their duty to state, that the engineer corpSf 
under their able head, have conducted the operations thus far (with some 
slight exception) with perfect satisfaction. We know of no instance of 
improper conduct on their part as gentlemen, and we presume there exists 
a reciprocity of good feeling between them and the owners of the fiums 
through which the aqueduct is to pass. This feeling they are required to 
cultivate as far as practicable, and to avoid incommoding the inhubitanta 
by any of the operations relative to the works, wherever it can be done 
without injury to the general plan ; and the Commissioners have reason 
to believe they have acted up to this rule, and evinced a disposition to 
conciliate, by every proper means in their power, rather than contend in 
unimportant matters for their reserved rights. The Commissioners will 
embrace this opportunity of reiterating their continued approbation and 
confidence in the talents of John B. Jervis, Esq. their Chief Engineer* 
'He has on all occasions, conducted the operations with much scientific 
knowledge, in preparing the plans and specifications of the work, and 
with great practicd information in its execution ; and they entertain not 
a doubt he will carry it forward to completion, with credit to himself and 
aatisfaction to your honorable body as well as the Commissioners. 

The first and second divisions now under contract, embrace a line of 
aqueduct of nearly twenty-one miles in length, and so soon as the Com- 
missioners shall be placed in possession of the land, extending to the 
Harlaem River, and which has recently been adjudicated by the Apprai- 
sers, it is their intention, shotM tk$ means heprwided^ to place so much 
of the third and fotirth divisions under contract as shall carry the aqueduct 
over the river to the island of New-Tork, and probably to the recaiving 
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Mienroir between 70th and 86th streets, and the 6th and 7th avenues. A 
work of this magnitude aifd importance, which is intended to last for ages, 
must not hare its permanence and safetj jeopardized bj a too rapid 
execution of its parts; it is therefore necessary, in order that the operations 
should progress moderately, but steadily, that the whole line should be 
moving onward towards completion, at one and the same time. However 
desirable this has been to the Commissioners, they have, unfortunately, 
been prevented from carrying it into effect The reasons have been so 
of^en alluded to and explained, that it would be useless to repeat them* 
The Commissioners are in hopes, however, that a better state of things is 
approaching, when the land owners will see that their interests have ^en 
consulted, both in the operations and conduct of the workmen, and in the 
measures pursued by the Commissioners. 

The choice of materials, the form of the aqueduct and other appendages 

.connected with the structure, are submitted by the Act of the Legislature, 

to the opinion and views of the Commissioners. In fixing upon the plan 

H<|f the aqueduct, care has been taken, by proper calculations, to make it 

of sufficient capacity to convey, when required, the whole product of the 

river, or a quantity sufficient to give an ample supply for a population of 

one million of inhabitants. Considering also the necessity of permanence^ 

.solidity and durability in the work, means have been adopted to have the 

materials of the best and mostlasting kind, selected by competent judges, 

and teste^ by the most approved methods in use. 

The fpiindation of the aqueduct is stone, upon which is laid a bed of 
concrete, cotnppsed of broken granite and hydraulic cement ; the side 
walls are of .|iainip^red stone, laid up with cement ; the floor is composed 
^pf an inverted arch pf bard brick, eight inches thick ; the lining of the 
side walls, and upper jroof arch, are of the same thickness and materials, 
all laid with hy^rauUe lime mortar. No common mortar is permitted in 
the whole structure. ' The culverts and bridges are of dressed stone, of 
great strength, and suitable dimensions ; all laid with hydraulic cement, 
which undergoes the usual tests before it is passed by the Engineer. 

(To^beoanilnoMl.) 



Report of the Affairs and Prospecte of iheCantonCompauy of Baltimore. 

It affords me much pleasure in submitting this report, to assure you, 
that, although some events of the past year have occasioned much distress 
throughout the commercial world, and every where depressed the market 
/Value of all kin^ of property ; ye^, in Maryland, others have been brought 
about that absolutely confinn, and will soon boldly develope the intrinsic 
^valtie of the estate which this Cpmpany holds. On the city of Baltimore, 
.within and adjoining which its property lies, the general difficulties, to 
which I alluded, pressed comparatively but lightly. Bere very few even 
of the most enterprizing of pur^^sy population, have ,been overtaken by 
insurmountable difficulties. The productive and con^nercial portions of 
iour inhabitants have found their resources almost as much within their 
control, and as applicable to their ordinary operations as at any former 
,period. But whilst the energies of individuals have been somewhat 
jrestrained, their engagements prudentially circumscribed, and their 
resources wisely huroanded ; the* ^public attention has been kept so 
Uteadil^ fixed upon the importance, ^q)edtency, nay, the absolute necessity, 
^f c<)iultnieting railroads and canals to connect Uiis city with the Nor^, 
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the South, and the intermiDable West, that provision has been made bj 
the States of Maryland and Virginia ; the city of Baltimore, other niuni'» 
cipalities, and individuals, to an extent so ample as to assure the final and 
early completion of Roads and Canals from Baltimore, on the one 
hand, to and through the States of Pennsylvania and New- York ; and on 
the other hand, to and through the State of Virginia and other Southern 
States, and to the navigable waters of the Lakes and Great Western 
Valley, pursuing the cheapest, shortest and best routes, by which the 
commerce and travel of those immense regions can pass to or from the 
Atlantic. 

The changes formerly wrought in the commerce and prospects ofBalti- 
more by the employment of steam on the Western waters, and by the 
internal improvements made and being annually extended by the States 
of New York and Pennsylvania^ on the one hand ; and by Virginia and 
other states to the South — conclusively demonstrated that Rail Roads and 
Canals must be made to connect the city of Baltimore with the fertile and 
vast agricultural districts and incomparably rich mineral regions of the 
interior, to which by geographical position she is nearer than any other 
Atlantic city. It was obvious to all attentive observers, that she might 
hold a most profitable and unbounded intercourse, by such highways, not 
only with the portions of our country with which she formerly traded, but 
also with the boundless regions watered by the Mississippi and its tributa- 
ries; and those bordering on Lakes Erie, Michigan, Superior, d^c. 

Many of the wisest and best citizens of Maryland, early perceiving the 
necessity which commands the construction of the great works by which 
Baltimore must, if she would hold intercourse with the adjacent and interior 
States, happily encouraged, and timely prevailed vrith their compatriots, 
and with the governments of the United States, of the State of Maryland, 
and of the city of Baltimore, to undertake such works ; and these have 
now been so far constructed as to assure their steady prosecution to early 
completion. 

It may therefore truly be said, that the time has quite arrived when trade 
and travel may pass to and from Baltimore, by continuous Rail Roads and 
Canals through Pennsylvania and New- York, on the North ; through 
Virginia and other States to the South ; and also to the navigable waters 
of the Lakes and Western States. 

That the commerce of Baltimore, now expanded and prosperous, its 
population great and rapidly increasing, its capital large and active, will 
be manifold increased, so soon as these magnificent works shall be brought 
into actual and extended use, no one can reasonably entertain a doubt. 

And it may be as safely as justly averred, that the benefits of that 
increase of trade, numbers, and wealth will not only be experienced and 
enjoyed throughout the city of Baltimore, but will be largely and promptly 
felt and shared by the owners of property in its vicinity, in all directions; 
and especially by the owners of those portions which bind on or are near 
to its maritime margin. 

That the commerce of Baltimore, soon after the canals and railroads 
herein alluded to, as about to be finished, shall in fact be used, will bring 
into request the whole water line of her port, and the ground convenient 
to the same, is morally certain. 

The margins of the basin are already fully occupied, and the vessels 
engaged in our Bay and Coasting trade now crowd its wharves — and 
^ose of Fell*8 Point were formerly crowded by large vessels, to the use of 
which they are well adapted, and of which they dan accommodate a rerjr 
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large number ; but all these vessels would comprize but a small portion 
of the rast amount of tonnage, that will, ere long, crowd every part of our 
harbour. 

To facilitate the trade that will arise in coal, lumber, lime, granite, and 
other bulky commodities, large areas, extensive water fronts, and peculiar 
accommodations will be found indispensably necessary. 

That these causes about to come very soon into active and vigorous 
operation will thenceforth make Baltimore prosper more rapidly than she 
has at any former period, is perfectly certain. That this growth and pros- 
perity wpl be without interruption, and keep even pace with the improve- 
ment of the vast and fertile country with which she is soon to enjoy un- 
•urpassed facilities of intercourse ; as well as with the developements of 
the incalculable deposits of the valuable minerals and metals, with which 
that country abounds, is likewise as certain as the flow of time. 

Already the attention of capitalists and men of business from various 
parts of the Dnion and from Europe is anxiously directed to these places, 
with a view to make eligible locations, to form commercial, mining, and 
manufacturing associations ; and to found the most useful institutions and 
extensive works. The property of this Company is daily becoming more 
and more the subject of inquiry. Men of forecast and capital have 
become anxious to acquire portions of its territory. Many applications 
have been made to purchase parts of it ; but lots have latterly been sold 
only to accommodate some public works, or upon condition that thej 
ehould be soon improved. Applications of this character have increased, 
and must rapidly multiply. It is the policy of the Company and the 
purpose of those to whom the management of its affairs have been 
confided, to favour such propositions, and to encourage by aiding those 
who propose to buy or lease and improve any of its lots : but the amount 
of the loans it may grant, to aid discreet and thrifty persons in making 
such improvements, will be always less than one-half the cost of the 
improvements, and be invariably returned at stated, short periods, and 
meanwhile constitute liens on lots so improved. , And the annuities that 
will arise under leases, flowing as they will, from property eligibly 
situated, well improved, and annually growing in value, will rank with the 
best and most esteemed securities : and at all times be saleable, and thus 
form a resource ever expanding and indefinitely adding to the means by 
which the Company may encourage and aid others in making similar 
improvements on lots which it may sell or lease, in numbers rapidly 
increasing through a series of years. Yet such improvements, quickly as 
they may, and most probably will be made, must nevertheless proceed 
but progressively ; hence it is deemed expedient to favour improvements 
on the grounds of the Company, especially on portions most remote from 
the water, with a view to their being occupied by industrious horticultu- 
rists, taking care however in locating buildings and opening avenues to 
^x all conformably to the general plan of the streets and avenues of the 
Canton grounds ; and when granting the right to cultivate land adjacent 
to the lots on which such buildings may stand, also taking care to reserve 
the privilege to the company to determine such right, in whole or part, 
whenever it shall sell or lease such ground for any other than agricultural 
purposes. 

If the expectations be just, which many of the best informed citizens of 
Baltimore, in common with myself, sincerely entertain as to the effects 
which the completion of the aforementioned magnificent works of internal 
improvement will immediately produce and annually expand ; and if the 
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Columbia, Green, Schoharie, and a part of Montgomery; and in 
chusette through Middlesex, Worceater, Hampden and Berkshire. 

The Boston and Worcester Railroad^ which commences this lint el* 
roads, is already completed and in successful operation. Its length 10 
about forty-five miles, and although costing $30,000 per mile, it pay* n, 
handsome profit to its stockholders. 

The Of tat Western Railroad commences at Worcester, and paaaiii^ 
through Springfield and other thriving towns in Massachusetts, a diataoee 
of 108 miles, terminates at West Stockbridge, where the Hudson and 
Berkshire road continues the communication to the Hudson river* The 
Western railroad has been rapidly building for a year past, and. ha 
grading will be finished a year from this next fall. To insure its final 
completion, the legislature of Massachusetts .at their last session loaned 
to the company the credit of the state, to the amount of two millions one 
hundred thousand dollars. 

The Catskill and Canajohcurie Railroad runs from Catskill, a igw 
miles below Hudson, (a communication between which will be carried on 
by a steam ferry constructed expressly for this purpose,) to the Erie canal 
at Canajoharie, with a collateral branch terminating in the Erie railroad 
in one of our Southwestern counties^ The distance between Gatskilieiid 
Canajoharie is seventy miles, and the road intersects the Utica railroad a 
short distance from the former place* Besides being under active eoifr- 
struction during the last year, the Catskill road obtained a loan from the 
legislature last winter, which will enable its managers to finiah the 
greater portion of it the present season. 

What adds greatly to the value of these roads, as well as the Hndson 
and Berkshire, is the fact that they are all permitted to carry freight^ 
which is not the case with the Utica road, and many others chartered bj 
our state. 

In regard to the Hudson and Berkshire railroad, the estimate of freight 
made in 1828, at the same time the estimates were made for the Woroei- 
ter and Western roads, was, for the Worcester railroad, 27,000 tons ; and 
for the Hudson and Berkshire road, 34,000 tons — a difference of 7O0D 
tons in favour of the latter road. But even without this differenee of ton- 
nage, the amount of tolls received for freight alone during the past year» 
on the Worcester road, with all the disadvantages of the times, would pogr 
ten per cent profit on the entire capital of the Hudson and Berkshire 
road. This arises from the great economy used in the construction of the 
latter road. As an evidence of it, we insert the cost per mile of several 
of our principal roads, to wit: — 

The Harlaem Railroad cost near $100,000 per mile. 

'* Mohawk and Hudson " 60,000 *' 

«• Lowell " 55,000 ** 

" Stonington " 40,000 " 

" Boston and Providence " 40,000 " 

" Boston and Worcester " 30,000 " 

" Utica " 21,000 " 

'< Hudson and Berkshire " 16,000 ** 

If the estimate of freight is correct, (and the articles of nrarUe and mm 
alone already treble the amount then estimated,) it will, at one half the 
price now paid for tonnage by team waggons, pay a very large profit to 
its shareholders. la addition to freight, it is estimated that 80,000 pa»> 
aengers pass annually from Boston to the Hudson River, aver the rontf 
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this read travela ; half of tbis number wil^aC half the preaeat price pro» 
cKioe a farther revenue of near four per cent, upon its capital. The load 
also passes within a few miles of Lebanon Springs, where a line of 
omnibiisses will be established to convey passengers in less than one 
hour's time* 

That these advantages cannot be taken from the company by any rival 
road wliich may hereafter be established, it is proper to state that this 
Qompany hns exdusive possession of the only practicable p;iss that is to ba 
found in the great chain of mountains, that, commencing at the Hi^ 
lands, run through almost the entire eastern section of the state of ^w 
Yoek. This pass is called Canaan Gap, and for much of the distance ia 
OAly wide enough for one road. 

The road 1ms a gentle descent toward the river, nearly the whole 
distance ; and as two-thirds of the heavy freight will pass from east to 
wast, the transportation will be rendered easy, and a great saving made 
m engioM and fuel. It is principally m ide of second growth ehestaitt 
Ciniber, which, having been cut for better than a year, is perfectly seasoned 
and durable. 

Tlie seenery along the road, particularly through the village of Cl*- 
Terack, is nnsurpassed by any in the state ; and the immense marble 
quarries, from whence the Gerard College at Philadelphia, and a part of 
new custom-house, are being built, together with the inexhaustible 
ore beds, from whence the West Point foundry obtains the greater 
poBtian of its iron, will be interesting objects to the traveller, and a source 
of great profit to the company. 

When il is recollected that nearly all the eastern seaport towps, such as 
New Bedford, Nantucket, Salem, d&c&c.,send up the North liver for 
their flour, butter, cheese, potatoes, and other agricultural products, and 
that a large fleet of coasting vessels are constantly engaged in this businesa, 
it will be readily perceived that the tonnage on the railroads running fcott 
the east to Boston will be greatly increased over the present estimated 
amount. Already have several lines of canal boats agreed to descend the 
river to Hudson, to meet the eastern market contemplated at Hudson— 
which the eastern vessels will gladly avail themselves of, in consequence 
of the obstructions in the navigation of the river above the city of Hudson. 
— N. Y. Commercial Advertker. 
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Brick and Cement Beam, 

SiRf-^Observing an account in your last number of the brick and cement 
beams which have been lately constructed by Mr. Brunei, and by GoL 
Paslev, of the Royal Engineers, for ascertaining the strength of materials 
and uieir aptness for certain novel applications, I beg to mention an 
extraordinary example of the kind, which stands exposed by the way-side 
on the road leading from Yauxhall to Battersea Fields. Passing in that 
neighborhood a few days since, to ascertain the London Terminus of the 
Southampton Railway, I found an erection on a plot of ground, which 
that Company has selected for the purpose of a depot, exactly opposite 
the Cement Manufactury, Nine Elms, which is described by a board 
affixed, as an *^ Experimental Brick Beam.'' 

This erection is a brick wall 84 feet 6 inches long,4 feet 9 inches high, 
and 8 feet thick. Between its second and third courses fhmi the bottom^ 
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two parallel lengths of slight iron hoops are inlaid, the ends of which 
aeen projecting ; in the fourth course from the bottom, the hoop irons are 
again risible at each end ; and above that, between courses seven and eighti 
there appears only a single length of the iron, in the next course after 
which there is none. The wall is raised six feet from the ground, each 
end resting on a pier of brick- work, the length of twenty-one feet four 
isuhes clear between the piers being without support^ under which you maj 
walk as under a wooden beam ! This I consider a surprising proof of the 
strength of adhesion of Roman Cement : you will observe, that more than 
double the length of the brick-work in the experiments mentioned by CoL 
Pasley, is here unsupported. But this is not all ; by a chain, or some 
other contrivance thrown over the wall at its centre, a cradle is suspendedi 
loaded with pig-iron, and on which is inscribed the weight it contuns, 
▼iz, 10 tons 14 ewt. 1 qr. 4 lbs. 

If there had been the slightest elevation of the centre of this structure, 
forming any segment of a circle, or were there now any depression fixHB 
the prodigious weight appended to it, there would be an evidence of set- 
tlement in the joints of the brick-work, or more probably of fracture in the 
bricks themselves ; but this is not to be discerned ; it is a perfectly hori- 
zontal brick beam, stretched, as it were, from pier to pier, over a space of 
twenty-one feet, supporting nearly eleven tons on its centre. 

It is not for me to point out the practical advantages that may be derived 
from this curious experiment ; I would recommend all scientific persons, 
to whom it is accessible, to see it, which they may do in riding past, and 
I should think the application of its principle, in a vast variety of instan- 
ces, must suggest itself to them. Yours, &4i. A. C. E. 
Essex Street, November 17, 1837. 

[This beam, loaded as described, has now been standing, to our 
knowledge, without any appearance of fracture, for nearly two years. — 
Editor.] 



(Conthmed flrom page 32.) 

MimOes and Proceedings of the Institution of CivU Engineers, containing 
Abstracts of Papers, and of Conversation for the Sessions of 1837. 

March 7, 1837. 
The President in the Chair. 

" On Experiments on the Strength of Materials. By Thomas Webster, 

M. A., Sec. Inst. C. E." 

The object of this paper was to point out the importance, in making 
experiments on the strength of materials, of beginning with weights suffi- 
ciently small. In the series of experiments on the strength of various 
timbers, by Lieutenant Denison, laid before the last meeting of the 
Institution, the first weights are in some cases too large, for from the 
commencement the deflection increases more rapidly than the imposed 
weight. 

The points to be ascertained in all experiments of this kind are, first, 
the weight which a beam can bear, the elasticity being unimpaired, or the 
Elastic Weight ; arid, secondly, the Breaking Weight. So long as the 
deflection increases in exact proportion with the increase of the weight, 
we may consider that the elasticity is unimpaired ; but if the deflection 
increases in a higher ratio, that is, if the deflection for 1 cwt. be one inch, 
mnd for 3 cwt. more than two inches, we may suspect that some violence 
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if done to the elastic force of the material. Thus a guide is furnished us 
in our ohservations ; the weight before which this ratio is observed to 
change must be considered as the Elastic Weight. When a beam is to 
be broken, the efi'ect of time should be noticed, and the increased deflec. 
tion after a given number of seconds recorded. 

The experiments of Lieutenant Denison bear out these remarks ; for it 
will be seen, that the point at which he has noted the first permanent set, 
is, in very many cases, immediately after the change which is here laid 
down as the condition for determining the elastic weight. 

With respect to the strength of materials, Mr. Cottam stated that it had 
often occurred to him, whether, if a beam be loaded by ever so small a 
quantity beyond the Elastic Weight, this beam would not in time be 
broken. This consideration might, he thought, explain some apparent 
difficulties, as when a beam breaks suddenly without any increase in the 
weight, but having been loaded to the same amount for many years. 

Mr. Hawkins mentioned a case, in which a beam that deflected too 
much had been sawn down its middle and bolted up, so that its depth 
was increased in the centre from 10 to 11 inches. The effect of this was, 
that the deflection, instead of being about 1^ inch, was only one-eighth of 
an inch. Was this great increase of strength to be attributed to the 
increase of depth simply, or to the lower half having become a truss and 
the upper a strut ? 



March 14, 1837. 
The PaEstnENT in the Chair. 

The decay of timber in contact with stone was discussed, and several 
instances were mentioned in which the only decayed part of timber was 
that in contact with stone. This decay is entirely obviated by inserting 
the wood in an iron shoe, or by placing a thin piece of iron betwixt the 
wood and the stone. Several cases were mentioned in which the irom 
shoe had been found a complete protection against dry rot and decay ; a 
hard crust is formed on the timber in contact with the iron, which seems 
efiectually to preserve it. It was suggested that the system of grouting 
must contribute to the early decay of timber ; bond timber had conse- 
quently been replaced by bond iron. Bond .timber is used very generally 
at Manchester, and answers exceedingly well, but the high temperature 
of the buildings may be a preventive against the decay of the timber, as 
the walls are very soon dried. 

The subject of the strength of materials was resumed from the last 
meeting, and especial reference was made to the experiments by Mr. 
Hodgkinson on the strength of iron girders, published in the Transac- 
tions of the Manchester Society. In this paper Mr. Hodgkinson supposes 
the forces of extension and compression to have a ratio 1 : n ; and not. 
that, within the elastic limit at least, this ratio is a ratio of equality. 

Also, these experiments are directed especially to determining the form 
of beam which will be the strongest up to the instant of fracture ; or in 
other words, the beam which will have the greatest breaking weight with- 
out any reference to the elastic weight. ^ 

These principles are contrary to those laid down by Tredgold, and to 
the opinions of many persons of great experience. Mr. Donkin and Mr. 
Francis Bramah maintained that within the elastic limit the forces of 
extension and compression are equal ; that consequently within this limit 
the deflection wiU be the same, whether the beam is laid with a particular 
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edf^ highest or lowest ; that a beam, for instance, whose section is m 
triangle, will exhibit the same deflection within the elastic limit, whether 
the vertex or base of the triangle be laid uppermost ; beyond this limit, 
however, the case is different. 

The strength of a beam, according to Mr. Hodgkinson's experimeiits« 
ilepends on the bottom flanche ; by increasing this he had made beam* 
Ibr which the breaking weights were 4000 the square inch of surface of 
section, whereas Tredgold's strongest forms were about 2500 the sq. inch. 

V March 21, 1837. 

The President in the Chair. 

'• On the strength of Iron Girders, by W. B. Bray, A. last. C. EL" 

In this paper the author states the rules which had been given by 
Galileo, Tredgold, and Hodgkinson, for calculating the strength of iron 
girders. He shows by a table that Galileo's rule must be utterly false 
when applied to girders having large bottom flanches. Applying this 
rule to two girders, one of them which contains double the metal of the 
other, they ought to be of the same strength, whereas Mr. Hodgkinson*» 
role makes the former only one-half as strong as the latter. Tredgold 
gtres no rule for the case of a large bottom flanche. Thus there appear* 
great inconsistency in these rules, and a formula applicable to all cases it 
still wanted. 



" On Mr. Hodgkinson's Experiments on Cast Iron Girders, by Thomas 

Webster, M. A. ; Sec. Inst. C. E.'* 

The object of this paper was to detail the result of an examination of 
the above experiments, undertaken with the view of ascertaining whether 
those forms of beams recommended by Mr. Hodgkinson as requiring 
greater breaking weight have also a i^reater elastic weight than the mote 
i^rdinary forms, with equal flanches at the top and bottom. The princi- 
ple assumed by Tredgold (which also was the principle assumed by Dr. 
Toung) is, that within the elastic limit the forces of extension and 
compression are equal. 

Mir. Hodgkinson's experiments must be viewed as directed entirely t» 
determining the breaking weights, and the earlier weights are not set 
down in many of the experiments. The weights and deflections first 
recorded are in many cases very near the elastic weight and point of 
permanent set, so that there is great difficulty in applying the principle 
already laid down for determining the elastic weight. But in some of 
the experiments which have a long series of weights, it will be seen, on 
comparing the increase of deflection with the increase of weight, that this 
ratio changes from one of equality sooner in these forms than in those 
with eqnal flanches at the top and bottom. If then these beams with 
large bottom flanches do possess practical advantages, it may be from 
their allowing a violation of the elastic limit with comparative safety ; 
this is a state of things, however, which ought never to be contemplated* 

AprU 4, 1837. 
Brtan DoNKiN, Esq., Y. P., in the Chair. 

_ • 

** Bevnlt of experiments made with a view to determine the best figure 
and position for wooden bearers,so as to combine lightness and strength ; 
by James Home, F. R. S. ; A. Inst. C. E." 



Procudingt of the Jntlitulion ef Civil Enginttri. OS 

The results of several experimeDts on wooden bearers of di^rent 
Sections are tabulated ; togeiher with tlie dimensions and wei)rlits of thp 
pieces, and the nature of the fracture. 'I he conclusion aX wliich Mr. 
Home arrives is, that a triangular prism plactd with its Itase upwards is 
the strongest fij^ure and pojdiiion ; that with its ettge uppettoost Uia 
\reakest fur a givca quantity of material. 

The subject of the librations produced in the soil by lbs ptasMge of 
Locomotives and Coaches was discussed, and sereral instance* lr«re 
meiuioned in which the vibration of the soil was sensible at the diAMice 
of a mile and a half durin<; an observation by reflexiito. It was statctl 
that the experiments recently made for dciermining the eft«et irbich the 
passage of the locomotives at a smaJI distance tnijjhl hiive nt tbe obaerva' 
tioos on the Royal Obaervatory had not been conclusive ; but that as ni 
fensible eA'ect could be produced on any «bservaiion hut by tliose-of »- 
flection, no apprehension of inconvenience was entertnined. 

It was also stated that a number of persona running down the hrt! ih 
Greenwich park produces a alight irenioc, which is [|iiiie sensible dnnn^ 
An observation by reflexion, and that the shutting the outer gnte of the 
Observatory throws an object completely out of the field of the telescope^ 

The comparative merits of the Sin<!:le Pnmping and of the Crank 
Engine for the purposes of raising water were discussed. 

Mr. Simpson stated that it was a generally received qpinion that. a 
Single Pumping; engine wo'ild do one-third more dniy than a .Ciiank 
engine: hut (hat having recently had a Crank engine altered by Mess^ 
Maudsleys and f'ield, and fitted with expansion vatves, it did the moat 
duty. The two engines were worked from the /aniu boiler. The duty of 
the Crank engine was about thirty-two millions; it works to a fixed lift; 
which is in some respects advantiigeous. The duty of the Cornish euginea 
la reported at nineiy-five millions, and an engine near London, in wbioh 
the Cornish falvc.i and system of clothing has been adopted, was doing a 
duty exceeding fifty millions. 

With respect to the Cornish engines, it was stated that their superiOT 
. duty is d.i>e to the sy^em of clothing ; that although many persons had 
examined their duty, the calculations appear to be made from the contents 
of the working barn.1 ; that the Cornisli busliel is 90 or 94lbs. of a very 
superior coat, the London bushel being only HO or 84lbi!. ; that botwitk- 
standing the great duty done by the pumping engines, the crank etiginm 
in Cornwall are doing less dut^ than the crunk engines in London. 

*' Notice' concerning tbe Thames Tunnel. By Richard Beamish, 

M. Inst. C. E." 
Several attempts have been made in former yean 
b^tldn between the opposite shores oftlie Thames fa 
kU of which, however, failed. In 1798, Dndd p 
Gravesend ; and in 1804, Chapman projected one ai 
1807, Vazie commenced the coni-lruction of a shal 
a distnnce of 315 feet from the river. With Vazie ^ 
thick, a man of great practical knowledge as a 
tigable labour u drift-way 5 feet in height, 2 feet t 
th« top, and 3 faet at the bottom, was carried 1,046 
Id tbe Ipring of 1808, having fint ascended from under a rocky stratuBf 
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though with a depth of at least 25 feet betwixt ihem and the bed of the 
lirer, the Thames broke in upon them, and not a single brick having beem 
laid the work was irretrie?ably lost. 

In 1823 the subject of a Tunnel was again agitated, and a company 
was formed to carry into execution the plans of Mr Brunei. The first 
proceeding was to sink a shaft. One side of a wooden platform, or curb, 
was then laid on this shoulder, whilst the other side rested on an iron 
eurb, having an edge below to which it was attached. Through this curb 
Mcended fortj-eight wrought iron bolts, 2 inches diameter, to the height 
of 40 feet, the height to which it was proposed to raise the shaft. 1 he 
regatar building of the tower on the ctirbs with bricks laid in cement was 
pioceeded with, and jet farther bound together by twenty -six circular 
hoops of timber, half an inch thick, as the brick-work was wrought up. 
At the top of the tower was placed another curb, and the long iron bolts 
passing through it, having their ends formed into the screws, the whole 
was screwed solidly into one mas?, and completed in three works. In a 
week after it was 6nished, sixteen of the piles having been driven, two by 
two opposite to each other, the wh^le structure was sunk half an inch^ 
carrying down with it the remaining eight piles, on which it was brought 
t* a rest uniformly and horizontally, thus permitting the sixteen piles to 
be abstracted by opening the ground at the back. The whole weight 
supported by these eight piles was about 910 tons (the weight of the sliaft.) 
II iviag been left for three weeks to dry. and gravel having been heaped^ 
under the carb, the remaining eight piles were removed, two by two, till 
tlie mass rested on a bed of gravel. The machinery, viz., the thirty-horse 
high pressure steam engine, with gear for raising the excavated soil, was 
now 6xed on the top. The miners were placed inside, and b^ excavating 
from around the bottom, the whole descended by its own gravity, 

Mr. Beamish then describes the peculiar difficulties which were experi' 
enced previous to the first irruption. 

The chasm in the bed of the river, formed by the irruption of 1827, 
was stopped by bags filled with clay, with hazel rods passed through 
them ; and the interstices filled by gravel. Thfe irruption of 1828 wa»^ 
met by similar means, but the funds of the company not being then suffi- 
eieot for proceeding with the work, the shield was blocked up with bricks 
and cement, and a wall four feet in thickness was built within the Tunnel. 

For seven years the work was abandoned, till in 1835 a Treasury loan 
waa granted^ subject to the condition that the most dangerous part of the 
TuDdel should be executed first* On resuming the works, the first object 
was to provide a drain for the water from the shield, for which purpose 
two reservoirs were formed under the middle pier, from which drifis were 
formed to the bottom of the great excavation and shield. 1 he water waa 
abstracted firom the shield at the lowest point, and the pipes of two pumps 
worked hy the steam engine being brought into the reservoir, all the 
difficuky of the drainage was overcome. 

The removal of the old and the introduction of the new shield was a 
Work of no ordinary difficulty. The bricks and cement had, by the strong 
ezkle of iron which the water contains, been converted into a mass harder 
than most rocks; and not less than 1646 of surface, 342 of which coosti^ 
luted the ceiling, had to be supported on the removal of the bnck-work 
pferious to the intrtxluction of the new shield. The mean9 however 
adopted by Mr. Bnoiel, and which are described in the p^peri.wcJE^ 
ptirnttiy suaceMfiil. 
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Iti^rovements on Canals and thi^Motive P&witr tkerBmt. 

At page 27 of our Journal, the reader will find 
among the patents there mentioned as having been 
granted between the 2dth of September and 26tli of 
October last, the following record : — ** Henry Robin- 
son Palmer, of Great George Street, Westminster, 
Civil Engineer, for ' Improvements in givmg Motion 
to Barges and other Vessels on Canals ; 20th Octo- 
ber *' We are now enabled to lay before our readers 
some particulars of the [method adopted by Mr. 
Palmer, and which forms the subject of his patent : 
these particulars we believe to be the first laid before 
the public. 

Mr. Palmer, who, it is well known, has had ex- 
pensive esperience in canal and hydraulic works, has 
for a length of time devoted his particular attention 
to ihat complicated, and at present very imperfectly 
understood, theory of rivers ^ and has made a very 
extensive and important collection of experiments in 
various rivers and canals ; and from the discussion 
of these experiments, we sanguinely look forward to 
spme additional light being thrown upon that diffi- 
cult and important subject. It was, as we understand, 
during these investigations that Mr. Palmer con- 
trived the canal improvements which form the sub- 
ject of his patent, and of which we shall now attempt 
to give some idea ; but it must be understood, that 
the engraving attached to this article is not drawn to 
any proportion, but is a sketch only^ to give a know- 
ledge of the plan ; even the details of the arrange* 
ments xacaj possibly undergo considerable alterations 
by Mr. Palmer, in carrying his plan out on a large 
scale. 

Each pond of the canal, as AB, is divided into 
two parts or channels C, by a wall EG ; a third and 
short (or side) channel FF is also formed by another 
wall, in which two sluices I and R are inserted ; 
these sin ices connect the short channel F with a 
lock formed by two pair of gates in the channel C ; 
at G, in the side channel, a /en-wheel, similar to an 
unflershot water-wheel, or the paddle-wheel of a 
tfteam-vessel, is fixed, to which motion is communi- 
eated by steam or other fixed power ; the revolution 
<if this wheel communicates motion to the water in 
the direction from F to C, and (as it will readily be 
perceived) in the direction of the arrows, through the 
witole length of the channel C, round the extremi^ 
£ of the pond, along the channel D to the further 
exhreroity, and again beneath the wheel G, and then 
0, as before. By this simple, but admirable con* 
trivance, the traffic can be conveyed in both direc- 
tbna, and to any extent whatever, by the same 
pivirer, which, if steam be the power used, ean also 
at the same time be employed in working tha 
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macbineiy of com or saw-milk, &c, according to the demands of Urn 
BeighbourHij» locality, and very advantagenuslj, as the ccmal affords a. 
ready means of conveying the raw material to the mill, and the subse- 
quent prodace to the distant market. 

The introduction of the lock H in the channel C, appears to be the 
maintaining of the current in the direction of the arrows, as before staled^ 
or the wheel would not produce the desired effect, it being necessary for 
the wheel to be kept out of the main channel C, that the motion of the 
traffic may be uninterrupted ; tiie lock is to be so constructed, that ft 
passing barge shall push the gates open before it for its passage ; thus» 
suppose a large barge was passing from A towards B. it approaches the 
lock H w;th whatever impetus it may then have, the sluice 1 is opened by 
a lock-keeper, who may also have charge of the steam-engine ; upon this 
sluice, or valve, being lifted, the water will pass from the lock, by the 
motion of the wheel, into the channel F and C, leaving the surface of the 
lock at a lower level than that of the channel D ; and as the gates open 
inwards, the water, together with the impetus of the barge, will open 
them, and the barge will enter the lock, and the gates will again close ; 
this done, the valve K is to be opened, which producing a current in the 
direction C, enables the barge to push open the second pair of gates, and 
so pass on in the direction of his route : the passage of these locks will 
delay the barges so little as not to be worth noticing. 



Extracts from the Spicificatian of Samuel HalVs Paicnt for Improve- 
ments on Steam Engines. 

The objects of my invention (which invention I confine to steam en- 
gines worked by a vacuum produced by condensation) are to condense 
without injection water (for the purpose of creating as good a vacuum as 
is obtained and well known in injection engines,) the steam which pass- 
es through the engine for the working thereof, and also to condense for 
the most part (if not wholly) that portion of steam which usually escapefl 
into the atmosphere through the safety-valves, when the pressure of the 
steam in the boiler is too high during the working of the engine, in order 
that the water resulting from the condensation of such stetim, may be 
returned into the boiler. And also, further, to supply so much more dis- 
tilled water to the boilers of the above mentioned description of engines, 
as is required to supply and repliice any waste that may take place in the 
working thereof, in order to avoid the introduction of any water (into the 
boilers) containing saline or other extraneous matters. 

My invention does not consist in the novelty of any of the five appara- 
tus hereinafter mentioned, but in the combination of the whole five, or at 
least three out of the five, within proper proportions (as hereinafter de- 
scribed) as regards the first three, which 1 have found, by experience, U> 
be beneficial, and from tlie want of knowing and observing which, I 
have reason to believe that all persons who have made former attempts of 
the sanx^ nature have failed. I now proceed to describe the above men- 
tioned ^^e apparatus, consisting of — 

First,^ a sufficient quantity of metallic surfaces in the form of ytaselty 
channels, passages, or pipes, of any convenient form, arrangement, or 
construction. 

Secondly, a pump, or any other proper apparatus for the passing of a 
f|i|fficient quantity of cold water amongst suck ahore mentioned pipefl« 
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only to condense all the steam of the steam engines, but also to cool 1J14 
waters resulting from the condensation thereof, to a» low a temperature 
f|s(oreven lower.tlian) that of the mixture of the condensed steam and 
injection water which is discharged from tlie air pumps of injection en- 
gines, in order to produce, by such application of coJd water, when used 
in combination with the metallic surfaces, as above stated, and with the 
air pump hereinafter mentioned, as good a vacuum as is obtained and 
well known in such injection engines, if not indeed a still more perfect 
vacuum. The quantity of cold water which I employ is ten gallons for 
such condensation of such 60,000 cubic inches per minnte. 

Thirdly, the ordinary air pump of the capacity hereafter stated, to pro- 
duce, when in connection with the before mentioned two apparatus, m 
sufficiently perfect vacuum, as above defined. 

|e^. Fourthly, an apparatus for distilling water to replace the waste of water 
th^t may take place in the working of the engine, in order to avoid as 
above mentioned, the introduction of any water into the boilers, contain** 
ing saline or other extraneous matters. 

Fifthly^ an apparatus, which I call tlie steam saver, for saving the 
•team that usually escapes into the atmosphere from the safety vnlvet,. 
when it becomes of too high pressure during the working of the engin^^ 
the apparatus causing such steam to pass into (he condenser to be con- 
verted into water and returned to the boiler. It may be proper here to 
remark, that within cert^n limits, which experience will readily suggest^ 
the above mentioned proportions of metallic surfaces, of cold water, and 
capacity of the air pump may be varied in a certain inverse order, that 
is to say, if the cold water be diminished, the extent of metallic surfaces^ 
or the capacity of the air pump, or both should be increased. And, on 
the other hand, if the extent of metallic surfaces be diminished, the quan- 
tity of cold water, or the capacity of the air pump, or both, should be in- 
creased to produce the same effect. 

Having now described the five several apparatus, the combination of 
which (within proper proportions, as herein before described, as regards 
the first three,) constitute my invention, I proceed again to define and 
explain the extent of my claims ; 1 now therefore state, that I do not 
claim the exclusive use of any one of the ^rc apparatus herein described, 
taken separately, some of them, if not all, having been used before ; nor 
indeed, do I claim the use of any two of them, if unaccompanied by any 
or either of the others ; but I do claim as my invention the exclusive use 
of the three-fold combination of the sufficient quantity of metallic surfaces, 
the sufficient bua^ntity of cold water passing among them, and the suffi- 
ciently capacious air pump, as hereinbefore fully described, whether the 
fliatd three-fold combination be used alone or combined with the distilling 
apparatus and steam saver, or or either of them : I also claim the exclu.- 
sive right of combining the distilling apparatus and the steam saving ap- 
paratus, or either of them, with the above mentioned three fold combina- 
tion, or even with the two first of them, videlicet^ the metallic surfieu^es and 
cold water passing among them, should a less air pump be used. In wit« 
ness whereof, Sec, 



Antiquities of the Crimea. 

During the last year the workmen employed in making ezcavatioBS in 
the environs of Kertch, made some important discoveries. Near the vil- 
lage of Giimsohe two monuments were found, one of which appears to (le 
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mf€o e^Dfoms older than the other. The tomb, which it comparatiyelj- 
anxlem, contained a sarcophaguif in marble, which was sorrounded hj 
Valuable objects. Among them is a sort of altar-piece in marble, of a 
sqaare form, and ornamented with a beautiful relief, representing a disci- 
ple of Bacchus, a bilker sceptre,a gilt wooden bobbin- needle, the rerooim 
of a bridle, the bit of which is silver, and a woman's mask in gold, of the 
mual size, which was placed npon the body of the buried person. There 
were aluo several vases in bronze, silver, and gold ; and to judge by the 
Greek letters inscribed upon one of the silver vases, it would appear that 
this sarcophagus was the sepulchre of the wife of a king Reskoreporls. — 
Several sovereigns of that name reigned at Panticapee. The other monu- 
fttent, which is of a much more ancient date, contained a sort of brick 
enclosure, in which was found a vase of claj, containing ashes and burnt 
boneif. The vase is of a very elegant form, and is likely to excite atten- 
tion from the beautiful drawings upon it. These are — an Amazon on 
horseback, attacking, lance in hand, two warriors on foot, one of which 
has a helmet, and the other a Phrygian cap On no other vase previ- 
OuMy found in Taunda has there been seen any representation of a simi- 
lar subject, and this circumstance adds to its value. The horse of the 
Amaeon is white, although the rest of the drawing is red upon a black 
ground, and this variety of colors is very rare upon Greek vases The 
Amazon is not dressed in the costume usually given to female warriors by 
the artists who lived in the time of Pericles. The style of the drawing 
altogether gives rise to the supposition that it dates from the time of Pen- 
tieapee, that is to say, the fourth or fifth century before Jesus Christ — 
Hayne Jonmal 



New Invented Steam-Engine. 

At the British AlkaH Works Stoke Prior, near Bromsgrove, a steam- 
engine has been invented by a laboring mechanic, and is daily in ^11 
operation, which will certainly supersede every other now in use^ and that 
toa, in a very short period of time ; as the simplicity of its construction , 
the smallness of its size, and the almost nothingnesss of its cost, wilt 
necessarily bring it speedily into notice among all persons whose businesa 
may require the aid of so powerful an auxiliary. Its size is not more thim 
twice that of a man^s hat, and the expense of a five-horse power will not 
exceed in cost half u score pounds. Its form is cylindrical, being about 
eighteen inches in diameter, and twenty-two feet deep. The steam is 
admitted through a hole in a hollow circular belt (attached to a wall,) 
upon which it revolves, and works it by a diagonal action, against an- 
upright piston, being forced out by pressure of a diagonal plate, which 
divides the interior into two portions. The rotary action is beautifully 
managed by means of a perfectly spherical steam-tight joint, at the end 
of a fixed inclined arm, towards which joint the upper and lower surfaces 
of the interior part of the cylinder are made to slope, after the form of the 
exterior of an hour-glass. Upon these the diagonal plate perfbrnw ku 
revolutions, such movement being permitted through an opening (from 
the circumference to the centre,) equal in width to the thickness of the 
before-named upright piston, up and down the sides of which it can- 
tionaUy works. To the centre of the bottom of the cylinder is fixed a 
tUmft having attached to it a wheel which communicates the motion thai 
psttf be required ; and this it all the machinefy of winch it oousiM ! ! ! 
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When, therefore, we consider the gaving of weight of metal, size and 
expense, which will necessarily he gained by its adoption, and look at the 
incalculable advantages which such desiderata afford to steam navigation, 
our scieotific friends will not consider us too bold in asserting that thiB 
invention will speedily revolutionize the whole svstem in this departnuent 
of mechanics. Patents have been procured from every ^ European 
government, and from the American ; and no secret is made at the works 
in showing it to the public, either in action or in separate pieces, and ia a 
model which is kept for the purpose. — Civ. Eng. Sp Arch. JournuL 



Improvement in House Painting. — A rery simple method has lately 
been adopted to render the surface of paint perfectly smooth, and to 
entirely eradicate the brush marks ; it is done by means of a small roller 
covered with cloth or felt, about eight inches long and two inches dia- 
meter, worked in an open frame on pivots, similar to the common garden 
roller. The flatting coat by this method is made beautifully even.-*-/6. 



Steam Navigation in Turkey, 

Constantinople, 24ilh J^v, 1697. 

Comparatively speaking, until very recently, steam vessels remained 
almost unknown in this country, although its waters and peculiar currents 
are so well adapted to develope the advantages of steam power. Within 
a very short period, however, a considerable number of steamers now 
frequent this port, and they are constantly increasing. The French 
Government steam- packets are appointed to arrive here every ten duya 
from Mdu-seilles, touching at Leghorn, Givita Vecchia, Malta, Syra, and 
Smyrna, and returning by the same route. They ought to perform tb^ 
voyage between Marseilles and Constantinople in 13 days, but as yet 
they have not been regular, and several accidents have happened. 

The Trieste Lloyd s Commercial Company have established a line of 
•teamers from that port to Constantinople, which are dispatched twice 
a month, touching at Arrocona, Corfu, Patras, and Athens, returning by 
the same route. Another Austrian company, established at Vienna^ 
make Constantinople their head-quarters, and possess several fine steam- 
ers, one of which they run between this port and Galatz ; another to and 
fitom Trebizond ; another to and from Smyrna ; and a fourth to and from 
Saloniea. The Russians have a steamer between this and Odessa. At 
pteaent there are only three English steam-vessels stationed here, viz., the 
Greerent, trading between Constantinople and Trebizond ; the Essex, 
employed as a towing vessel on the Bosphorus ; and the Levant, for^ 
merly on the Smyrna station, but now employed on any station that may 
offer. The Sultan does not at present possess a single steam-vessel, but 
jealous possibly of his vassal, the Viceroy of Egypt's fine frigate, the 
Nile, which was here some time ago, he is now building two large enea 
in the arsenal, for which the engines are ordered in England. TwellF« 
months ago the Porte possessed two old steamers, sent oat firom Englatni 
for sale on speculation three or four years previovsly, but a« the Tiirko 
shockingly mismanaged and wore them out, the Sultan adopted a siugu. 
lar expedient of getting rid of them. He was graciously pleased* to 
recommend (order) his Rayah, or Greek subjects, to form a coinpeny §t^t 
a^am navigatipn, to supersede the Ghiour, or Infidel companies ; aod in' 
order that his subjecta might commence operations witk^at my cM#f r 
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fae liberallf deprived his own navy of the onlj two steamers the govem* 
ment poesensed. by selling them to his Greek subjects, himself fixing thei^ 
price at 8,000/, for une, and 4,000/. for the other. In vain did the poor 
Greeks venture to urge that they knew nothing about steam-vesttels, and 
did not wish to embark in such an undertaking ; remonstrate they dare 
not. and they bowed to the Sultan's decision. The company was formed 
the purchase money (fixed by the seller) was produced, and the steam- 
ers were made over to the company. The result was as quick as it was 
disastrous. The very first voyage attempted by the largest steamer tO 
Smyrna she was run on shore, and her boiler burst in attempting to get 
her off. The smallei^ one was then dispatched to tow the other back to 
Constantinople, where she has remained ever since, perfectly useless. 
The next voyage attempted by the smaller steamer she was run on shore 
and totally lost at the Dardanelles, with much specie on board. The 
greatest difficulty which steam navigation in this country has to contend 
with, is procuring respectable and efficient engineers, so many of whom 
unfortunately give way to excessive drinking, or prove to be ignorant of 
their duties. Another drawback is, the almost impossibility of getting 
liny serious accident to the machinery repaired here ; but the oldest esta- 
blished Austrian company have wisely guarded against this, by having 
formed their own factory at Smyrna.where they repair or refit their vessels, 
^he average price of coals laid down here from England is 405. per ton. 
— United ijiervice Journal. 



Pittsbnrgh and Ckambersburg Railroad. — On Saturday last, a gen- 
deman infoi'med us that he had, a few days before, conversed with Mr. 
Hother Hage, the engineer employed in exploring and surveying for the 
route of a continuous railroad, from this city to Chambersburg, and that 
Mr. Hage stated that he had ascertained that a railroad could be taken 
over the Cove Mountain, at an elevation not exceeding fifty feet to the 
mile. Mr. Hage further stated, that by the route referred to, the length 
of the road from Bedford to Philadelphia would not exceed 227 miles. 

That engineer is now employed in exploring the Alleghany mountain, 
and is expected to complete his exploration and know the result in the 
eourse of two or three weeks. — Piltsburgh Gazette, 



The £astoti (Pa.) Argus announces the completion of the Lehigh' 
navigation to the Great Falls. The distance is about twenty -five tMeB^ 
in which a fall of six hundred feet is crvercome by locks and dams, Tary. 
iDg from fifteen to forty-five feet. The work was constructed and finished 
under the direction of Edward A. Douglass^ Esq. the engineer of the 
company. 

« 

French Railroads. — The Railroad Commission in Paris is making 
great progress in its labors. It has decided that the three lines to be first 
attended to, and to be executed by the Government, should be — Ist, The 
Mnefirom Paris to Brussels; 2nd, From Paris to Orleans ; and the 3rd, 
From Lyons to Marseilles. Besides these to be executed by the Govem- 
meot, it proposes that the road from Paris to Rouen, and the branch froni 
Amieos to Calais and Boulogne, and from Basle to Strasbourg, should be 
executed by railroad companies, either now existing, or which may be 
oreated. All braoches and isolated hnei it also thiiUcft most desiraMe id 
TfiBtrvt for the execution ef companies**— j4f2a«. 
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ADYEBTIBEMBNTS. 



GREAT TURNPIKE LETTING ON 

THE ZANESVILLE AND MAYS- 

VILLEROAD. 

Important to Contractors^ Masons^ and 

iMhortrs^and well worth their attention. 
Sealed propcMalSi enclosing recommendations, will 
be receim for the ooastruction of sixty-six miles 
of the Zanesville and Maysville Turnpike Road. 
tuoludiiit^ Graduation, Bridging and Cover, viz : 11 
miles iu Maskinf^m county; 14 in Perry; 12 
milea in Fairfield ; 1 1 in Ross ; 13 in Adams, and 5 
in Brown ooanWi Ohio. By the 20th day of July 
next, notes, profiles and specifications, for the re- 
spective countiofl will be left for the inspection of 
Contiactora with the following personsi who are 
antliorifled to receive proposals for their respective 

Cof the road, viz : Solomon Sturgis in Putnam ; 
J Dittoe in Somerset; Elnathau Scofiold in 
Ltncarter t John Madeira in GhiUicothe ; A. Uol- 
Hngsworth in West Union, and G. Campbell in 
Awrdeen, opposite to MijsvUlei Ky. 

The Superintendent will attend on the line to 
read the note^and make the necessary explanations 
from Aberdeen to West Union on July 23d ; from 
Cht'licoihe to Lancaster on the 26th ; from Lan- 
caster to Somerset on the 27tb« and from Somerset 
to Putnam on the 28th, leaving suitable assistants 
to continue the explanations in his absence, al- 
though it is desirable that Contractora attend with 
the Superintendent on the respective parts. Pro- 
poaab must be endorsed '* Pkoposals," to distin- 
guish them from letters, and be given In by nine 
o'clocic, A. M. on the days of letting. 

The Jettiogs, together with such further expla- 
nations as msy be convenient, will proceed as fol- 
lows, to wit : 

That part of the road in Muskingum will be let 
at Patnam on the 30th of July next. 

In P^rr^i ftt Somerset, on August 1st. 

la' Fairneldf at Lancaster* August 3d. 

In Rosst at GhiUicothe, on August Gtb. 

And at Aberdeen, for Adams and Brown* on 
Augost9th. 

Uontracts will be entered into on the days of let- 
ting for the respective counties. The road in the 
diflerent counties must be proposed for separately. 
Hinor arrangements will be made known at xha 
lime, 

Laheurtrs^ take Notice. 

It is intended very promptly to organize a force 
of one thousand strong upon this rosul immediately 
After the letting, so that most of the graduation and 
bridging may be done this year. The district of 
country through which this road passes is not sur- 
pusedf if equalled, for healthiness or plentifulness 
in the United States. 

JOHN S. WILLIAMS, SuperiniendenL 

Lancaster* June 14» 1838. 



PATENT AGENCY OFFICE AT 
WASHINGTON. 

WILLIAM P. ELLIOTT, Artist, for many 
years employed in the Patent Office^ will devote a 
portion of his time to the preparation of papers and 
drawings for applicants for Patents, and attend to 
lbs procuring of patents for useful inventions with- 
out the necessity of a journey to Washington ; and 
will give information by mat/, flb to the originality 
of the same, previous to applying for patents. 

AJI communioations must be free of postage. His 
Offiea b in room No. 10. Patent Office Buildings, 
Washington, D. C. 

WMlSp^ttm^ April^t 1838. Jyl-8t 



PATENT SAFETY FUSE, 

For Igniting the Charge in Blasting 

' RockSy both i/* dfry plaees and under 

water. 

To those acquainted with and accustomed to 
using the Fuse, comment or description is unne- 
cessary; to those who are not, we would simply 
observe, that it is an important invention to persons 
employed or concerned in Blasting, as by its use 
that hitherto dangerous operation is rendered as 
«q/e as the ordinary employments of the Farmer. 
It insures certainty, and effects an explosion as 
well under water as in the driest situation, adds 
much to X\\e force of the blast, and by rendering tho 
priming needle unnecessary, saves mnch time. 

Numerous certificates from those who have 
tested the Fuse, might be given, but tho following 
is deemed sufficient. 

CERTIFICATE. 
Having seen the Patent Safety Fuse for Blasting 
tested to our satisfactton, we cheerfully certify, that 
we are convinced that it saves much time and labor 
—adds to the force of the blast— ensures certainty, 
and renders blasting peifectly safe. Besides, it is 
we think, obbapkk than the common straw Fuse. 
For dry blasting it is a great improvement; but 
for blasting in wet ground, it is invaluable. Messrs. 
F. Hitchms & Co., contractors on the Erie canal, 
certify that they have been en^ged in the Cornish 
mines, England, where the Fuse is exclusively 
used, anJ that it has never to their knowledge, 
caused a misearriage. They confirm our above 
expressed opinion of its value. We make no doubt 
that it will soon be in universal use in blasting 
operations. 

DAVID HAMILTON, 

Swpefintendent repairs, Erie Carial, 
. W. J. Mc ALPINE, 
Assistant Engineer Erie Canal Enlargement. 
J. HOUGHTON, 

Engineer Cohoes Company, 
CoBOES, December 16i 1B37. 

The Fuse is manufactured by Baron, Bickford, 
Eales and Co. at Simsbury, Hartford Co., Conn., 
orders directed to them, or either of their agent% 
will be promptly attended to. 

Agents for selliug the Patent Safisty Fuse. 

David Watkinson 6l Co., Hartford, Conn. 

A. G. Hazard & Co., 135 FronUst., N. Y. 

Erastus Coming & Ca, 361 South Market- 
street, Albrny. N. Y, 

E. F* & A. G. Smith, 29 Exchange>9treet, 
Rochester, N. Y. 

H. Kingman 6t Co., Buffalo. N. Y. 

Curtis K Hand, 16 Commerce-street Philadel- 
phia, Penn. 

Pratt & Keith, South Charles-street, Baltimoce. 
MD. 

G' R. Peske, Richmond. Va. 

W. B. Peake- Fredericksburgh. Va. 



SHEET LEAD, &c. 

THE Subscribers, Manufacturers of Sheet 
Lead, Lead Pipe, Red Lead and Litharge— have 
always an assortment in store, and for sale, at 175 
Front Street, corner of Burling Slip. 

CORNELL & TUCKER. \ 

JJOr Sheet Lead and Lead Pipe for Fortifica- 
tions and Engineering, Milled any thkkness and 
size to order. 

Sevf' York, March 10, 1838. 3t. . 
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TO SUBSCRIBERS. 

In eomequence of the suipention, for several months, of its publication, the 
present, dr Setotidk volume, will be commenced on the 1st of July — xntitadoi 
January, 188S : and the work will hereafter form tmo volumes each year. 

•/ The MECHANICS' MAGAZINE, heretofore published as a separate 
work, win from this date be united with the Railroad Journal, and the publication 
wiU hereafter bear the title of Railroad Journal and Mechanics^ Magazuie^ and 
be forwarded to those who have paid for the Mechanics* Magazine to a period 
subsequent to July 2 1837, until they shall have received as many months of this^ 
as they paid for thai work^-or until otherwise ordered, if paid for in advance. 

The terms are Five Dollars per annum, in advance. 



W« wk the fttteotioD of oontncton lo the foUowing 
notice of the Centnl Rtil-Rotd Company of 
Georgit. 

NOTICE TO CONTRACTORS. 

Central RaU-Road ofOtargya, 

Setled proposal! w«ll be received at the oflice of 
the Eogineer in Savannah until the 1st day of Au- 
cnst next, for grading twenty-one miles of this road, 
&om the western endof the present contracts to the 
Ogecfaee river, being one hundred miles from this 
dty. The work wiU be divided into sections of 
three miles each* and plans and profiles ready fbr 
inspection after the KHb of July. Farther letting^s, 
lododing a Imdge over the Ogechee River, will 
lake place soon after the above. 

L. O. REYNOLDS, Chief Engineer. 

SavannahlJone 2d; 1838. 

THE NEWCASTLK MANUFAC- 
TURING COMPANY 

Continne to fum'ish at the works sitoatedin the 
town of Newcastle, Delaware, Locomotive and 
other Steam Enginee-^Jack Screws, Wrooght* 
Iron work and Brass and Iron Castings, of all 
kindd connected with Steamboats, Railronds, &c. 
Mill Gearing of every description ; Cast Wheels 
(chilled) ofany pattern and size, with axles fitted, 
also with wrought Tires; Springs, Boxes and 
Bolts for Cars ; Driving ana other Wheels for 



PATENT RAILHOAD, SHIP AND 
BOAT SPIKES. 



The works being oo an extensive Scale, all or- 
ders win be executra with promptness and dispatch. 
Communications addressed to Mr. WilHam B. 
Dobb, Supermtendent, will meet with immediate 
attention. ANDREW C. GRAY. 

President of the Newcastle Manoftct'g Ca 
NewcattU, Pet. March 6, 183a ly. 

NEW ARRANGEMENT. 

K0PX8 rOK INOUklD PLANM OP BAILBOAIM. 

WB the subscribers have formed a co-partnership 
under the style and firm of Fdger 6l Coleman, for 
the manuffuluring and selling of Ropes for inclined 
planes of railroads, and for other uses, ofifer to supply 
ropes for inclined planes, of any length required 
without splice, St short notice, the manufacturing 
of cordage, heretofore carried on by S. S. Durfee &. 
Co., will be done by the new firm, the same snper- 
Mtcndent and machinery are employed by the new 
irm that were employed by S. S. Durfee 6l Co. 
All orders will be properly attended to, and ropes 
win be shipped to any port in tha United States. 

19th month. 19th, 1836. fiodaoo, Columbia 
Coanty, State of New- York. 

ROBT. C. FOLGER. 
S^-tf GEORGE COLEMAN. 



«•* The Troy Iron and Natl Factory keeps 
0tantly for sale a very ei tensive assortment of 
Wrought Spikes and Nails, from 3 to 10 incbesi 
manu&ctured by the subscriber's Patent Machinery, 
which after five years successful operation, and novr 
almost universal use in tbe United States, (as weH 
as England, whero the subscriber obtained a patent) 
are found superior to any yet ever oflered In market. 

Railroad com|>anies may be sappiied with Spikea 
having conntenink heads suitable to tbe boles in 
iron rails, to any amount and on short notics. Al- 
most all the Railroads now in progress in tbe 
United States aro fastened with Spikes roadeatthe 
above^amed factory — for which purpose they aro 
found invaluable, as their adhesion is more than 
double any common Spikes made by tbe hammer. 

♦% AU orders directed to tbe Agent, Troy, N.Y. 
will be punctually attended to. 

HENRY BURDEN, Agent. 

Troy, N.Y., July, 1831. 

«*« Spikes are kept for sale, at foctory prices, by 
I & J« Townsend, Albany, and the principal Iron 
Merchants in Albany and Trov; J. I. 6rower,2^ 
Water-street, New- York ; A. "M. Jones, Philadel- 
phia ; T. Janviers, Baltim<|re ; Degrand & Smith, 

P. S.— Railroad companies would do well to Ibr- 
ward their orders as early as practicable, as the 
subscriber b desirous of extending tbe manufactur- 
ing so as to keep pace with the daily increasing 
demand for his Spikes. 

lJ23am H. BURDEN. 

NOTICE. — To all whom it map concern. 

The undersigned gives notice that be has invent* 
ed a useful improvement in the construction of 
Railroad Car wheels, which has been tried for se- 
veral months on tbe Beaver Meadow Railroad. 
The undersigned was preparing to take out » 
patent of tbe same, when a certain Benry Moore, 
who had been instructed by the undersigned and 
employed for some time in casting said wheels, 
surreptitiously made a casting from his model nnd 
secretly despatched a messenger to Washington to 
obtain a patent for himself, which tbe undersigned 
is informed the said Mooie has done, and is oflering 
rights for sale. Now ttiis is to notify all persons to 
bewaro of purchasing rights nnder said patent, aa 
the claim of saidMopro will be earnestly conteated 
before the proper tribunals of justice. 

' HOPKIN THOMAS. 

Beaver Meadow* March 26, I83a Jyl— 3t 
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It is to be distinctly understood, that for the period from Januaiy to Jvty 

of the current year^ 1838. no nunibers of the Journal will be isAued; and ibut the 
volume will commence with Ist July, 183H. 

' ♦,♦ Post Masters are respeclfulty requested, in case a sub«:crilier has rpn:ov»(f 
from the place, or does not call for the JournnK to return the ntiiiiU'TF, and infoin 
to what place he kasremovedt or the reasons a«si>;ned for not lakii {i\he nuubcrfe 
out of the office. 
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CIRCCLA.R. 



)srth Annual Fsir of the Meehanies' InstihOk if tht CUy ofj^iw York. 

■ Fair of the Institate will be held at Castle 'GlirdeD^ commenciDg Monday, 
tuber 8d, 1838. 

At this exhibition may be rendered worthy of the arts, and of the Ineennitr of 
in&rican people, the manageri appointed to conduct the approacnine Fair, 
determined tu make such liberal arrangements as will insure to the contributoni 
opportunity of exhibiting their productions to the greatest advantage. 
t object of Exhibition Fairs is to present to the members of the institute, and 
fellow citizens, who are engaged in the mechanic and finie arts, and in manu- 
re, the means of making their skill and ingenuity known In a way which no 
facilities afford : the many thousands who visit such exhibitions have a much 
r opportunity of judging of the merits of the various productions, than tliey 
dhive by a mere verbal or newspaper description, besides the advantage of 
t brought together in one vast collection, the products of the skill, ingenuity, 
adustry of our country. 

KM 1 CMS of medals, diplomas, &c. will be awarded for all worthy or merito- 
articles exhibited, either as it respects superior Workmanship, machinery 
tia the operations are new, interesting or important, where ingenuity is dis- 
dt or taste manifested, and particularly for ail new and useful inventions.^ 
I \re respectfully requested to send, for competition or exhibition, specimens 
t articles you manufacture ; and you niay be assured that the strictest impar* 
I vrill be observed in the distribution of the premiums. 

propriate arrangements will also be made for the exhibition of specimens of 
Eoanahip in the fine arts, and competent judges will be appointed for their exarn- 

tm power.will be provided for the accommodation of those who wish to exhibit 
ioery in opemtion ; an experienced superintendent will take charge of this 
tment, «nd contributors in this branch are particularly invited to send or bring 
nachines or models as earljr as possible, on the 1st September, that the necet* 
urangements may be made in relation to shafting, pullics, jrc. 
LJdition to the former method of conducting the fairs of this institute, places 
K appropriated for the sale of light or fancy articles ; which may be secured on 
ntioo at tlie institute rooms, City Hall, where any information relating to the 
ft? also be obtained. 

O. WHITTLESY, Chairman, \ «^^ , . juf„ ^^,^. 

JOHN VLkJiOLDl Secretary: J ^'^'^ of Managers. 

t. All articles for competition must be delivered to the committee, at Castle 
bu on the 1st September. Those for exhibition only will be received any day 
f the fiair, before 10 o'clock A. M. 
m loftjLt June 13th, 1838. 

RULES AND REGULATIONS. 

The garden will be opened for the reception of goods, on Saturday^ 1st of Sep* 
erjrom 6 o'clock, A. M. until 9 o'clock, P. M., and it is respectfully urged that 
&:ies intended for competition may be sent in early in the da^. Those articles 
M for exhibition only will be received any day during the fair, before the hour 
I A. M. 

The fair will open for visitors on Monday, 8d September, at 10 o'clock A. H« 
cntinoe open every day of the exhibition till iP o*clock, P. M, 
Competent and impartial judges will be appointed to examine all articles pr^ 
i and premiums will be awarded on all such as shall be declared worthy. 
Ke eominittee on premiums, and all firms or partnerships in which they may 
kestad, shall be excluded from competition or the award of any premium. 
A*l persons depositing articles, either for competition or exhibition, must attend 
N then registered by the clerk, at which time they will receive a certificate! 
k eiU be required of them when the articles are returned. 
Ivjof of origin must be furnished if required, for any specimen offered for pre- 
i 

Utfrniw* will receive a ticket from the cleric, which wiU adroit them with la- 
mgthe exhibition. 

bn^emeDts will be made to exhibit, in operation* all working models that 
biipaiitiid — contributions in this branch are invited— a competent person will 
all models sent for the above purpose. 



f. ThetMrfttiiiof M^h 4iir» uoEtll 15 ntiinutet before 10 ocloek, sbmll be appro 

ted exolutively to the jud^8. 

10. Members will receive their tickets of admission by applying at the in^ 
rooms, any time in the week previous to and during: the exhibition. 

11. All articles offered by apprentices, will he received, and adjndpjed M thf 
doclion of apprentices : they must furnish a certificate of name^ age, with -w 
tnd the time tlii-y have served as apprentices. ^ . , J 

12. Articles subject to injury by being handled, should re secured in glass rt 
18. Contributer* are requested to have a fterson to take charge of their goo<i*i 

daring the hours of exiiibition, as the managers cannot be responsible for any :j 
%hich may occur during tliat time : iu the intervals, efficient measures will be l 
toi uieir protection. _^«.^«--^— 

of very superior workmanship. Q 
them could be delivered at New ' 
and the other in Philadelphia ; 

ALSO — 

Two 4 wheel engines, warranted ^ 
manufacturers not to weigh more tli 



Ni*:W YORK 6u KRIE KAIL ROAD 

flO^NOTICE TO CONTRACTORS.- 

bealed proposals will be received by the 
•ubscriber until Wednesday, 15th of Au- 
gust aext, at 9 o^cloek P. M, at the office 

Und'cort^ew^^o:^fo^^%S,^o;^^ wa.erT These e. 

SinSmasonryof tenmilclattheareofalot of 8 made at one e«tal 



eastern termination of the New York and 
Krie Railroad. 

The maps and profiles, together with 
the specification and plans of the materi 
els, and the manner of construction, will 
be ready for examination at any time af- 
ter the 10th August next, at the office at 
Tappan ; where all requisite information 
relative to the work will be given, and 
blank proposals furnished. Some of the 
sections will be heavy, and will jrequirea 
considerable quantity of rock excavation. 

Security will be required for the per- 
furmance of contracts. Persons who are 
unknown to the subscriber, or to the En- 
gineer, will be expected to furnish satis- 
^ory testimonials. No transfer of con 



ment, of a particular pattern. Son 
them are now running, and give 
gr reat satisfaction . J 

A. & G. RALSTON & CO 
South Front St. Philadelrl 

Who have on hand 800 tons of T 
2i by 5-8, 2 hy i, 14 by 1, 1 1-4 by V 
1 by 1-4 flat bar rail road iron ' 
j^ims for Locomotivcs,cars,&c.&c. 
for rail road iron executed as usual. 

3 2m 

(^\\e ask the attention of our re 
to tlie following notice of the Chief 
neer of the James River and Kai^ 
company ! 

NOTICE TO CONTRACTOl 



tracU will be recognised. In^»^'>*>"."lf /^wies* Rivtr and Kanawha Itt^j 

proposing for more work than they wish ment—Virginia. 

to contract for, must specify the quantity ^ ^^^j^ ,^^^5 ^jn |,e he^d i 

they wish to take. . r' town of Lynchhure, on the 12th Se 
The undersigned reserves the riorht of^o^n <>» ^yP''"., "."K* . 

rejecting all propositions which appear 



her next, of all the work not now 



rejecting a I P^op'^l^'^''?.'^'''^,^ „rtheicnntract, on the line of the canal he 
Inoompauble with the interests of the!c « ^^^^ ^^^^ ^^ ^^^,^^^_^^^^ 



•ompany. 

For further particulars, apply to H- C 
8BYMoiTR,CivilEnginecr,Tappan»Rock- 

Und county, N. V. 



that place and the city of Richmond 
This work consists of 39 locks, 4 
veris, 3 aqueducts, 2 towing path h\ 
^oneof wliich is across James' river,! 



Q A MnPT P T VM 4N |120 farm and road br.dges. and fron 

SAMUEL P. L,Y MAN, J ^. ^^^.^^^^ several heavy s^ 

Commis'^ioner nf the New York am ?";^^ ' 1 ' Phhnrcr and the Blue H 



Eric Railroad Company. 

J: 1/15, t83«. 



between Lynchburg and the Blue H 
The locks will generally be of di 

sonry sheathed with plank, i 

The situation of the work will be 

ed out to contractors hy the astisti^ 

ffineers on the line ; and the general 



LOCOMOTIVE ENGINES. 
The subscribers have for sale in Eng 
land, on account of whom it may concern i^.....-.^ <^.. - - '.,,. u-u-* a 
Two very superior light locomotive,and specifications will be exhibit^^^^ 

engines wit^ tender8,&c. complete. These'office «f j*^« .f^^^Jf^^^J^^^Vsen^^^^ 
en*in«s .re .u'vMo ft.r r-nls the super ichmond,unti. the 9th ol ^^Pl«i»^ 
iruclore of which are of wood with^flat in Lynchburg ^^ \hV«i^« o^^ 
bars. They are of Hlry's ^^^^^bratedj^Thejalley ^oMhe Jame. Bnei 

pattern, and would no idoubt give great 
satisfaction : Ai*so — 

Two 6 wheel engines of 11 tons weight, 
vitti fuel and water. Tbese engines are 



markably healthy ^, • ^,« 1 

CHARLES ELLET,J 

Chief Engineer of the J. B. ^ 

Company. _ I 
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TO SUBSCRIBERS. 

We desire it to be distinctly understood by those who are indebted for 
the Journal, iot past years ^ that we cannot continue to send it to them, 
after the Sixth number of the present volume, unless arrearages and for 
tbe current year shall have been paid. We do not adopt this rule from 
choice, but from necessity, that we may not be compelled again to fus* 
|)end its publication, in consequence of the expense of a large edition, ef 

which many are not paid for. 

» 

It is true our rule has been to require pay in advance — yet, like many 
other rules, it has been deviated from to oblige subscribers at a distance, 
who could not conveniently send us so small an amount, until the publica- 
tion was suspended. It is, however, now published again, and will be 
cheerfully sent to all who have already^ or may soon pay for the current 
jear and arrearages. 

fC^ Send any thing that will pass here — even Old United State* Notes 



It our risk. 



MECHANICS* MAGAZINE. 

SuBSCHiBEHs to the late Mechanics' Magazine, formerly published at 
this office, who paid to a period later than July one^ Eighteen hundred 
and thirty-seven, are requested to receive this publication instead, for a 
period equal to that paid for the Magazine, as the two works are now 
united and published semi-monthly. Numbers I and 2 were sent, last 
week, to such as had paid for the Magazine to a period subsequent to 
July 1, 1837; the following numbers will hereafter be sent regularly, 
unless we are directed to the contrary — and we trust that those who receire 
it will aid us in extending its circulation. 

10 
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Remarks on De Pambour*$ JForgtula jhr^ccomotive Engints, 



#* • • 



Memrs. EDPTORSy^In the first uufnber of the pew series of the Rail- 
road Journal, I notice a letter^tmi W. A. Talcott, Esq., to E. F. John- 
son, Esq., Ciril Engineer, contmning remarks upon a tabular statement 
of the power of traction of Locomotive Engines, under different velocities, 
and a determined pressure of steam in the boiler, which was submitted bj 
Mr. Johnson in a letter to the Directors of the New- York and Erie Bail- 
road Company, and published in a former number of this Journal. This 
tabular statement Mr. Johnson computed from a formula furnished by 
De Pambour, and obtained results which Mr. Talcott shows to be con- 
tradictory, and charges it to the inaccuracy of the formula, declaring it 
to be *' erroneous, * giving results easily demonstrated to be false." To 
prove this assertion, he quotes an experiment made by De Pambour with 
the Vesta Engine, in which that Engine drew a load, including the 
tender, equal to 189 tons, on a level road, with a velocity of three miles 
per hour. To this Mr. Talcott applies De Pambour*s formula for deter- 
mining the load that an engine of a known limit of pressure will be able 
to draw at an assumed velocity, and obtains the monstrous result, that 
this engine, according to the formula, should have drawn 1061 tons ! on 
a level road, at the given velocity ; *^ thus showing a discrepancy in this 
instance between the result of the formula and experiment, of 87^ tons.** 

It is evident that Mr. Talcott has misapplied the formula, which De 
Pambour has deduced with consummate skill, and verified by a series of 
carefully conducted experiments ; for at the time of the above experiment, 
which was made in ascending an inclination of i^, the engine was actually 
drawing its maximum load^ with an effective pressure of 5S lbs. per square 
inch in the boiler, and the formula which De Pambour gives for ascer- 
taining the maximum load of an engine, with a determined pressure, is 

^ (P— p) dH P , 
Ms \ ^\ J- — where- 
to +n) D o-f » 

M signifies the maximum load, tender included. 

P — p '^ the effective pressure of steam in the boiler per aqoare inch. 

d *• diameter of cylinder. 

/ ^ length of stroke of piston* 

F ** friction of engine. 

6 ^* resistance per ton of load, = 8 lbs. 

n ^* additional friction per ton of load = 1 lb. 

D '* diameter of driving wheel. 

Applying this formula to the dimensions of the Vesta, and the pressure 
under which this engine performed the "above experiment, we have 

8352x1*145 187 ,^_^ ^., . , , j.^r ♦ u 
5 — ■= — . o~=* 191'7tons: certainly a widely different result 

from that of Mr. Talcott*s communication of 1061 tons ! and which result 
corresponds very nearly to that of the actual experiment, which gave 189 
tons ; differing only 2f tons. 

The velocity with which an engine can move its maximum load is de- 
termined by its effective evaporating power, multiplied by the ratio of the 
volume of steam, at the total pressure of the steam in the boiler, to the 
volume of water that produced it, and the diameter of the driving wheels, 
—divided by the square of the diameter of the piston, multiplied fagr the 

length of iU stroke : V=r —r-^ Applymg this formula to the Vesta, 
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the erapofating power of which engine S is sa 39*39 eubie fiiec per bote, 
and where m the ratio of the volume of steam at the total pressure at the 
time of the experiment, to the volume of water that f>roduced it, was 414, 
diameter of driving wheel, 5 feet; stroke, 1*33 feet; and diameter of 
cylinder, '9375 feet ; we obtain a velocity of 71542 feet per hour — equal 
to 13*5 miles, per hour. The velocity of the engine may be reduced below 
this point, as was the case in the experiment with the Vesta, where the 
velocity was three miles per hour, and in Mr. Johnson's table, where he 
assumes 7^ miles per hour, but certainly the load etmnot bt increased 
beyond its nuiximum, 

Mr. Johnson in his reply to Mr. Talcott's letter, frankly acknowledges 
^at ** too great haste" has betrayed him into erroneous results in his 
tabular statement ; but instead of attributing this to the fact of having 
employed the formula, from which he computed his table, beyond its pro- 
per limits^ he joins Mr. Talcott in viewing the formula incorrect in itself, 
saying that " the formula of De Pambour gives under a continued de- 
crease of velocity a continued increase of power, and does not therefore 
designate the point at which it ceases to be applicable.*' We wonder at 
this remark of Mr. Johnson's, for De Pambour,after having established the 
formula which Messrs. Johnson and Talcott have used, says expressly :— 
** We must^ however^ add, that in all cases for the motion to be possible^ 
the resUtance on teh piston must not be greater than the force that is to 
move it. Consequently^ the resistance we have expressed by R must, at 
most, be equal to P. This observation fixes the limits of the possible load 
with a determined pressure. Beyond thai point the equation may continue 
to give results, but they will no longer suit the question,^^ Again, when 
treating the subject of the additional friction, De Pambour says — '^ As 
soon as the pressure in the cylinder becomes equal to that in the boiler, there 
is fto further diminution of velocity that will permit to increase the load; for 
em increase of load requires an increase of moving power, which is no longer 
possible,** 

Messrs. Johnson and Talcott have fallen into this very error: notwithstand- 
ing De Pambour's repeated and forcible caution, they have continued the 
equation beyond the point where P is equal to R, and have obtained results 
which no longer suit the question, but Which they chose to ascribe, unhe- 
sitatingly, to the errors and inaccuracy of De Pambour. 

Mr. Talcott further says, that *' this is not an insulated case in De 
Pambour's experiments," but '* that there is a great difference in almost 
every instance, between the experiments and the results of the formula." 
We will see how far this bold assertion of Mr. Talcott is true ; and take, 
for instance, an experiment made on the same day as the above, with 
the same engine, the Vesta, which drew on the 16th August, 1834, a 
load, including the tender, equal to 71 tons, on a level road, with a velocity 
of 24 miles per hour; the state of the spring balance showing an effective 
pressure of 53*25 lbs. per square inch. Here, then, let us apply the cen- 
sured formula, and see how^^ea^ a difference will appear between the result 

, J , , , , *, m PSD— p(^«nr F 
thence deduced and the actual experiment : M= ^^I. — -^ .— 

The letters here signify the same as above, and substituting the appro- 

{iriate figures according to the dimensions of the engine, we have : — 
414x9792x3939x5)— (21 17X 86x1 '33x126720) 187 

(9x126720x5) " gT -wtons 

Thus it appears that this formula which De* Pambour deduced from the 
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ftverage remilti of numerous experiments with different engioeSrComparcdl^ 
to the actual retuh of a given engine, jieldt a difference of onlj 5 tons. 
Certain! J not sufficient to convince us of any incorrectnesf in the fbrtnula^ 
as the remarks of Messrs. Johnson and Talcott would lead us to believe. 

Mr. Johnson's table exhibits an engine weighing 13 tons, with 14 inch 
cylmder, 16 inch stroke, 4 feet 6 inch wheels, and 182 lbs. friction under 
a total pressure of steam in the boiler of 70 lbs. per square inch, drawing 
a load of 584 ian$ I Whence could this engine possibly attain such 
extraordinary power, being nearly double of what the best engines of 
similar dimensions, in this country, as well as in England, have hitherto 
been able to perform t And yet, Mr. Talcott, unhesitatingly, reasons 
upon this impossibk result, and applying De Pambour's formula to it,, 
finds a gross discrepancy, which is at once charged to a supposed error 
of De Pambour. 

Let us, however, see what an engine of such proportions as Mr. Johnson 
assumed in his table is really able to perform, under a total pressure of 

70 lbs. per square inch. Applyins: the formuls, M = V? — ^ • 

u'u u u u^ • u. .1. (7963 2xll66«xl-333> 

which we have shown above to be correct, we have- jr — t-^ 

9x4-5 

162 

Q ae 336 tons. Showing a difference between the maximu];n load- 
that such an engine can move under a pressure of 701bs. per square inch, 
and the result which Mr. Johnson presents in his table, of 248 tons ! The- 
result which we have obtained from the formula accords well with what 
engines of similar proportions have actually performed. 

We will further take this result and apply the formula for determining- 
the resistance on the pistons, which formula Mr. Talcott admits as nearly 
correct, and makes use of it to demonstrate the incorrectness of the other 

formula of De Pambour. H z=z (F+dM.+nM)-^^+p. Here p signi- 
fies the atmospheric pressure, the other letters the same as above ; substf- 

54 
tilting the appropriate figures we have 182+336+2688 x — — -^+ 14-7^ 

J4* X 16 

:=69 9 lbs. per square inch of surface of piston. Here, then, we have 
as the result of calculation according to the formula, a total resistance- 
on the piston of 69 9 lbs. per unit of surface, while Mr. Johnson shows- 
a total pressure of steam in the boiler of 70 lbs. per square inch. Surely 
here is no " great difference" between the result of the formulse and that, 
of the experiment, as Mr. Talcott would establish, but rather a close corro*- 
boration of theory by practice, as the most fastidious could require. 

We will not pursue this subject any further at present, having, as we 
think sufficiently px^oved the general'correctness of De Pambour's formula,, 
which are rigorous deductions on well established principles of mechanics,, 
firom accurate and extensive experiments with engines of different con. 
siruction, under various pressure3, velocities and loads. And until 
Mr. Johnson demonstrates to us where De Pambour's *^ mode of conduct- 
ing and analyzing his experiments" is improper or deficient, or Mr« 
Talcott ^' accomplishes more than has yet been effected by those who 
have heretofore written on the subject," we, with many others, must be 
permitted to admire the talent, industry, and care with which De Pambour 
has investigated, in the closet and on the road, this interesting 
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imporlaot lubjeet, aad highly to value the accurate formula which, for 
our convenience, he has so ably prepared. 

I am, Gentlemen, your obedient servant, 

G. £. Detmoldi. 

Sew- Yorkt June I5,183S. 



Patent Process for Preserving Wood. 

We refor our readers to the advertisement on the cover, of Bill's Patent 
Process for Preserving Wood. This method, and particularly since it has 
been improved by H. B. Renwick, is well worthy the attention of Engi- 
neers and Builders. So far as we are able to judge, from the character of 
the material, the complete saturation of the longest pieces which has been 
effected, and the thorough seasoning which the wood yindergoes in thd 
cpourse of the process, we are of opinion that wood thus prepared wilt 
be freed from all liability to the dry rot, and thoroughly protected front 
the attacks of the gribble worm ; nor is this opinion founded upon infer- 
ence alone, for we have satisfactory evidence that wood prepared by Mr. 
Bill had. been exposed for five years in the fungus pit at Woolwich, and 
for the same space of time in harbour, when the worm was very 
destructive, and when it was alternately covered and left dry at each flux 
and reflux of the tide. Its importance in almost every department of 
cfvil engineering, and of architecture, is therefore obvious, and there is 
hardly any species of structure, of which wood is the material, in which 
it cannot be used to advantage. 

We are happy to learn that this process is already attracting much 
attention. The Navy Commissioners have directed some of the prepared 
wood to be exposed in the waters of the Dock Yard at Norfolk ; a Com- 
mittee of the Board of Assistants of the Corporation of the City of New- 
York, has brought in a resolution to obtain a sufiicient number of blocks 
prepared in this manner to cover a large extent of street ; it has been 
favorably recommended^o the Board of Directors of the Baltimore and 
Ohio Railroad, by their engineer. 

For ourselves, we do not think it possible to speak in too strong terms 
of the benefit which may be derived from this process, in innumerable 
instances. The logs which are used in docking and building wharves 
may by it be thoroughly protected, and thus the continual injury to which 
our harbours are liable, may be prevented ; the dangerous effluvia which 
arise from masses of decaying timber, and which are a certain source of 
disease, may be prevented ; and the continual expense, arising firom tfie- 
necessity of renewal, obviated. In the paving of streets, the experiments 
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made in our cttj liaye been most satiafiM^rj in demenftra^g the rery 
great superioritj of wooden blocks over all other materials^ except in 
durabilitj ; bj this process wood may be rendered as lasting as stone* 
We therefore hope that our Corporation will not rest satisfied with 
allowing the resolution introduced by the Street Committee of one of their 
Boards to rest on the table, but will carry it iuto effect. In railroads it 
will ensure a saying in the scantliug, by rendering it unnecessary to take 
the diminution of strength by decay nto account, which will be equal to 
the whole cost of preparing the wood and purchasing the patent right, 
while it will make the cheapest and commonest wood equal, or even 
superior to locust. 

We think that this process only needs the notice of Engineers to ftid 
favor with them. There are various uses to which such prepared timber 
can be applied, as in bridge building, or any other exposed situation ftar 
timber. We were particularly struck with its service as connected with 
Cramps Pile Driving Machine* We hope that this hint will be improved 
upon. 

We annex a calculation relative to the cost of such timber for Railroads, 
-—Sleepers for Railroads of the wood of the country through which the 
road passes, cost on an average about 30 cents ; red cedar sleepers wheve 
they can be procured, cost 60 to 70 cents, say 60 ; the common sleepers 
last from four to six years, the red cedar eleven to thirteen ; there are 
1760 sleepers to the mile, and putting the different costs of the two kinds 
of sleepers at 30 cents, red cedar sleepers will cost 952S 00 more per 
mile than the ones which will last say six years ; it will cost from 12 to 
18 cents to saturate the common sleeper, containing about two cubic feet, 
with coal tar, the cost depending upon the kind of wood and length of 
carriage of the materials for 8aturation,thu8 making — taking the maximum 
—-the cost of tarred sleepers to exceed the cost of the common wood ones 
by 9315 00 per mile, and they will last from thirty to forty years, if no 
longer, thus saving three or four removals of the whole materials, and 
taking up the whole road. The proprietors ask 9200 per mile of single 
track for the right of using the patent ; therefore, the saturated sleepers 
will still cost less than cedar ones, besides lasting longer, and the Rail- 
road will, in addition have the right of making lasting, at a small 
expense, its wooden rails, bridges, and other timber work, within the mile 
for which the $200 is paid ; as this payment gives the right of saturatng 
all the other timber used as well as the sleepers. There is also another 
advantage — that much lighter iron rails may be used, as the wooden ones 
when saturated may be trusted, as they will not rot, to bear some consi- 
derable portion of the weight of the cars, 
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J^orth Carolina Manufa€i§rus, 

Wfi copj the annexed article, in relation to the present and prospeetive 
Manufactures of North Carolina, from the Western Carolinian, published 
at Salisbury-, N. C. From this it is evident that the right spirit is aroused 
among the people of North Carolina ; and the inference may be fairly 
drawn, that the period is not distant, when the immense natural advan- 
tages for manufacturing possessed by North Carolina and Virginia, above 
tide-water, will be called into profitable use. 

It must be evident to even the most casual observer who travels through 
those States — as one of the editors of this Journal had the pleasure of 
doiog extensively in 1823 and '94 — that they are eventually to become as 
noted for, as they have heretofore been for want of, extensive manu&c- 
tories ; as they possess, in the first place, inexhaustible and valuable 
minerals of various kinds, as well as a soil and climate for cotton, and 
then the necessary water-power, to any amount^ for manufacturing pur. 
poses. It is now only necessary for the people of North Carolina to turn 
their attention, in the full confidence of success, to the construction of 
Railroads, as they are doiog to a considerable extent, connecting the 
interior and western counties with the seaboard, and the Great West — to 
give an impulse to manufacturing of various kinds, as well as to the 
improvement of their soiL 

Cotton Manufactories in North Carolina. 

' Since we became proprietors of the Carolinian, we have taken some 
pains to obtain all the information within our reach, concerning the Cot- 
ton Manufactories in North Carolina, knowing that it would prove inter- 
esting to our readers. Our list is not yet complete, but even aa far as it 
goes, many of our citizens will be surprised to see the progress North 
Carolina has made in the establishment of Manufactories : it should be 
recollected that all these establishments,with the exception of two or three, 
have sprung up within the past three or four years. The following b, as 
&i as we can ascertain, 

A LIST OF THE 6OTTON FACTORIES IN ACTUAL OPERATION IN N. CAROLINA. 

1. Factory at the Falls of Tar River, in Edgecomb County^ This is 
the oldest in the State ; owned by a Company. 

2. Factory near Lincolnton, Lincoln County, built by a Company, but 
is now owned by Mr. John Hoke. 

B. One at Fayetteville, owned by Mr. Mallet. 

4. Another at Fayetteville, owned by Mr. Blaokwell, and others. 

5. One in Ghreensborough— steam power— owned by Mr. Humphreys. 

6. One at Milton* owned by an incorporated Company. 

7. One at Mocksvitie, Davie County, owned by Mi. Thomas McNeely* 

8. One, or perhaps two, in Orange County, owned by Companies. 

9. One at Salem, steam power, recently staited, owned by a Company. 
10. One in Randolph County, owned by a Company. 
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11. One at LeiingtOD, DaTidton Oountj — tteam power— if oot afaread/ 
■tartedf will be within a few days ; owned by a Company. 

Besides these, there are others now in the progress of building, and will 
«oon be in operation. 

LIST OF FACTORIES NOW BEING BUILT. 

1. One at Rockfish, near Fayettenlle, a fine water power, owned by a 
Company. 

2. One near Rockingham, in Richmond County, water power, owned 
by a Company. 

■3. One on Deep River, near Ashborough, owned by a Company. 

4. One near LeaksvilJe, on Dan River, building of stone, owned hj 
John M. Morehead, Esq. 

5. One in Surry County, on Hunting Creek, owned by Mr. Douthet. 

6. One on the Yadkin a few miles below Stokes* Ferry, in Montgomery 
County, owned by Mr. Edward Burrage &» Co. 

7. One on the South Yadkin River, 10 miles N. W. of Salisbury ; 
owned by Messrs. Fisher &» Lemly. 

We understand that several wealthy individuals have purchased the 
Buckhorn Shoals below Haywood, in Chatham County, with a view of 
erecting a Cotton Factory, — but have not learned whether they have yet 
commenced operations 

It is also understood that an English gentleman has purchased Fullen- 
wider's Iron Works, intending not only to enlarge the Iron Establishment, 
but to erect a Woollen Manufactory. 

We also learn that there is a large Cotton Manufactory either in actual 
operation, or will be soon, in North Hampton County. 

Beside these, it is very probable that there may be one or two others in 
the State, either in actual operation, or in the progress of erecting. 

From these facts it will be seen that North Carolina is making rapid 
progress in Cotton Manufacturing ; and we think the work bus just com- 
menced. Her facilities are so great that the business once started, must 
go on. We have water power abundant, and cheap. We have the raw 
material at hand, and what is remarkable, labor in the Western Counties 
of North Carolina, is cheaper than in New England. 

The effects of the Establishments already in operation begin to be felt 
throughout the State : three years ago immense quantities of Cotton yams 
were brought into the State by our Merchants from the North, and sold 
to our citizens — now, not a hank is brought — our own establishments not 
only supply our wants for home consumption, but are beginning to export 
the article. Parcels of North Carolina yams have already been sent to 
market in the City of New-York, and find a ready sale at fair profits. — 
Even now, several of our establishments are making preparations to 
commence the weaving of coarse cottons. We may venture the opinion 
that in two years North Carolina will not only supply the demand for our 
own consumption, with the coarser cotton fabrics, but also send" them out 
for sale into the markets of the world. On the whole, the Manufacturers 
of the Northern States need not much longer count North Carolina as 
one of their markets ; they may rather regard her as a competitor, and 
one, who from the great advantages she possesses will soon become very 
formidable. 
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Semi-Annual Report of the Water Commissioners^ from the 1st of My 

to 30th December, 1837, inclusive. 

(rontinued from page d3.) 

A very important portion of the plan for supplying this city with pure 
and wholesome water, is the manner of bringing it over tlie Harlaem 
River. The mode in which this shall be performed has caused much se- 
rious reflection, both to the Chief Engineer as well as to the Commis- 
sioners. In the hope of obtaining some useful information on tliis subject, 
one of the Commissioners, accompanied by the Chief Engineer, 
repaired to (Georgetown, in the District of Columbia, for the purpose of 
inspecting the piers already built, and the plan for building and sinking 
the coffer dams for those piers still to be built, for crossing the River 
Potomac, with the Alexandria and Chesapeake Canal. The difficulties 
experienced, in putting down and clearing the coffer dams of water and 
mud, were immense ; first, in driving the piles of the dam, and securing 
them from the effects of floods and tides ; filling in the puddling of clay, 
in the space between the outer and inner row of piles, so as to exclude 
the water from without: and in clearing the dam ef water and mud. 
The pressure of the puddling, on the timber in the first dam sunk by Cap- 
tain Trumbull, the principal Engineer on the work, was so great that, in 
several instances, the main parts of the dam, although composed of large 
white oak logs, broke asunder. This dam was cleared of water nine 
times in the course of about eight weeks, and was as often refilled by 
undiscovered leaks; supposed to proceed from the omission to drive 
the outer sheet piling down to the rock, and from fissures in the rock, 
under the mud bottom. Continual accidents were occurring with ^he 
gearing of the pumps, and other parts of the machinery ; and, although 
the Engineer had made considerable improvement in sinking the subse- 
4]uent dams, both in the pumping apparatus in use, and the means for 
preventing leaks ; we nevertheless saw and heard enough to convince 
us that if, in crossing the Harlaem River, the sinking of such immense 
piers can be avoided, a vast amount of trouble and expense would be 
suved to the city 

The Commissioners, in their report to your honourable body of 3d of 
July last, expressed a doubt whether it might not be necessary to apply to 
the Legislature for an additional and special act, authorizing the passage 
of the aqueduct over the Harlaem Hiver; and that they iiad requested their 
Counsel, the Honourable D. B. Tallmadge, to examine ihe provision of 
the acts for supplying the city with pure and whole some water * and to 
state whether, under those statutes the Commissioners are aulhorizetl 
to carry an aqueduct bridge over the Harlaem U\m r, wjdiout further 
legislative authority. The opinion of Mr. Taliiiiiid^^c wa-, t'irni^hed the 
Commissioners on the loth of July, twelve days afu r tlicir si nii-aimual 
report was presented to your honorable body. He views tlje river, and 
land under it as belonging to to the people of this Stale. '1 Iiat the origi- 
nal act, of the 2d of May, 1834, contemplates the bringing of the water 
from beyond the Harlaem River, conseoucnlly cros>ing it ; :md the 
subsequent acts, of JMay 1 1th and May 25ih, 1^30, conlirms this fact ; and 
also that the Croton River was to be used for supplying this city with wa- 
ter,and must be brought over the Harlaem River by means of an aqueduct 
bridge or inverted syphon, as the Commissioners shall upon consideration 
determine. Taking these three acts together, with the cases cited relative 
U> questions which arose in the construction of the Erie Canal, he is of 

11 
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opinion that no further legislation is necessary to authorize the Water 
Commissioners to erect a bridge for carrying the Croton Aqueduct acroM 
the Harlaem River." There are other important matters discussed, and 
leffal opinions cited, in confirmation of this decision ; for an elucidation 
ofirhich we beg leave to refer to the opinion at length, a copy of which 
is hereunto annexed, marked B. 

With a view of deciding the question, as to the best manner of bringing 
the Croton water across the Harlaem River, the Chief Engineer was 
instructed to furnish the Commissioners with an estimate of the cost of 
crossing said river by an aqueduct bridge on an inclined plane; and also 
by an inverted syphon, with iron pipes, on a low bridge. The following is 
a synopsis of so much of the report alluded to, as relates to the plan of 
construction, and some other matters connected with the subject. 

It appears the width of the river on the high water level, was found to 
be 620 feet ; and the distance across the valley of Harlaem River, from 
the grade of the aqueduct in the County of Westchester, to the grade of the 
same in the County of New- York, is 1,450 feet. The depth of the river, 
to the rock bottom, was found to be 32 feet below high water line, near 
the south shore ; and only 20 feet, on the north shore. 

The aqueduct bridge will have an elevation of 163 feet, above the rock 
at the bottom of the river, or an average of about 138 feet above tide. 
The span of the arches over the river must be 80 feet, and will regularly 
diminish to 50 feet span, for those to be built on the land. All the piers 
are to be constructed hollow, except those of 50 feet span, which are to be 
built up solid. The piers to be built of large stone, of uniform thickness 
in each course,and the joints not to exceed two and a half eighths of an inch. 
The work generally to be performed in the most approved manner prac- 
ticable. 

In making an estimate of the cost of this structure, the Chief Engineer 
observed, that he had been governed by the value of work of much 
similitude, estimated by several of the most competent men in the 
department of masonry ; that there is no work under contract precisely 
similar, or of the same magnitude; or which from its elevation and inconve- 
nience of access, will be so expensive in laying up, or requires so great a 
portion of large stone, or the same exactness of execution ; at the same 
time, there is sufficient resemblance to constitute a guide ; which with 
careful application, will not lead astray materially in computing the 
expense. 

The estimate is given in the report in detail, and amounts in the aggre- 
gate as follows. 

Estimate for a high'bridge containing a uniform inclination 

of aqueduct ....'... $935,745 

The plan of carrying the water across Harlaem River by an inverted 
syphon, is next considered. It is proposed to erect a semi-circular archf 
of 80 feet span, resting on abutment piers. The total height of the arch, . 
from the lev.el of flood tide, to the under side of it, will be 50 feet. Thitf 
arch is placed on the New York side of the river, and will form a 
sufficient channel way for navigation. 

From the north abutment of the arch, to the Westchester side of the 
river, will be constructed an embankment of stone, by casting them into 
the river until a sufficient bed shall be formed to support the foumlatioii 
wall of the aqueduct. From the south abutment pier of the main arch, on 
the New York side of the river, an arcade of three arches, will be bnilt ; 
one of 35, one of 30, one of 25, feet span ; and, connected with this, 
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ft fettodation waU will be carried up the ascent, until it reacfafes the 
grade leyel, where the foundation and side walls are to be laid, to 
receiye the pipes entering the effluent pipe chamber. The foundation 
walls, extending from the arcade of arches , and from the abutment of the 
channel arch, is to be formed of dry masonry ; except two feet, constitu- 
ting the face» and two feet across the top ; to form the bed for the iron 
pipes ; all of which to be laid in cement mortar. 

A parapet wall will be laid on each side of the bed of the pipes, to 
rapport the earth coveriug ; which is to be four feet deep, above the pipesi 
to protect the water from the cfiects of frost. 

There will be an influent pipe chamber at the termination of the aque- 
duct on the north, or Westchester side of the river, in which the pipes are 
to be inserted. Commencing on this side of the river, at the influent 
pipe chamber, the pipes descend nearly with tlie slope of the hill, forming 
an angle near its base, and thence the lowest level ; which determines 
the top of the foundation wall for the pipes, at four feet above flood tide* 
This level is continued to the angle, before rising to the channel arch ; 
from whence an inclined plane carries the pipes to the effluent pipe 
chamber on the New York side of the river. 

It is proposed to arrange the structure of the chambers, and foundation 
for the pipes, to accommodate four 36 inch cast iron conduits, whenever so 
many shall be required. Four three feet pipes^siccordmg to the calculation of 
the Engineers, vnll deliver 49,843,984 gallons of water every twenty-four 
hours ; which is about the quantity calculated to be delivered by the 
aqueduct, and nearly the average quantity running in the Croton River. 
It is proposed, therefore, to insert only two of these pipes at present, they 
being deemed more than sufficient to supply the city with water for many 
jears to come. 

This estimate is reported in detail likewise, and amounts in the aggre- 
gate as follows : 

General EsTitfATS for plan by inverted syphon and iron 

pipes •........• $436,027 

The following is a comparison between the two plans as to the estima- 
ted cost of both of them : — 

ist The Hioh Bbidoe, maintaining its established incli- 
nation over the river $935,745 

2d. Iron Pipes, supported by a low bridge . . . 426,027 

Excess of expenses for the high bridge . . . ^509,718 

In addition to the report of the Chief Engineer, the Commissioners 
directed a contracted plan of the two methods of crossing the Harlaem 
River, to be prepared by Charles B. Pearson, Esq., an architectural 
draftsman, now in the employ of the Commissioners, which are herewith 
mbmitted for the inspection of your honorable body ; and, at the same 
time, for a more full and satisfactory elucidation of this important subject, 
they beg leave to refer to the able report of the Chief Engineer hereunto 
annexed, marked, C. 

It will be seen that the Chief Engineer expresses a decided opinion in 
ftivor of the plan by inverted syphon or pipes ; and the Board of Commis- 
stODcrs, after due deliberation, have adopted said plan, as. in their opinion 
far preferable to that for crossing by a high bridge and inclined plane. 

The reasons which have governed the Commissioners in this decision 
aBKM fidlowa: 

lei The difference in the cost of carrying an aqueduct over the river. 
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on abridge of 163 feet in height on seven immense stone piers, sunk inr 
the water and mud» on an average of 25 feet below tide, with 80 feet span 
of arches, and that of conducting the water over a low bridge, requiring 
only one pier in the river, with an abutment, is sufficient of itself, in the 
opinion of the Commissioners, to decide the question. 

2d. All the purposes and objects to be attained by the project, will a» 
well be attained by the plan of a low bridge as by that of the high bridge, 
and at an expense of more than half a million of dollars less. 

3d. The experience in sinking piers in b^o great a depth of water and 
mud, in order to reach the rock bottom, being very limited, and their 
great number and immense height, from the rock to the spring of the 
arches, although their construction is practicable, it must be attended with 
many unforscen difficulties and casualties ; and should the least 
variation from plum occur, or the least settlement on the foundation take 
place, it would carry with it very injurious results to the work; while with 
the low brid<^e and iron pipes, the^ same occurrence would be attended 
with but trilling injury, and could very soon be repaired. 

4th. The water in a large aqueduct of masonry would, with much more 
uncertainty, be protected from frost on the high bridge, from the great 
elevated exposure and difficulty in surrounding it with a st^fficient quantity 
of earth than when constructed on the land ; while the iron pipes, from 
their comparative size^ may be bedded in earth of sufficient depth and 
compactness, to avoid all pos:sibility of being aflected by the frost. . 

5th. The effects of leakaoje has been found very injurious to the 
aqueduct bridges on our canals, and it is therefore a part of our contract 
to line the aqueduct, when the crossing of streams on bridges is necessary, 
with plates of cast iron, in order to avoid the possibility of repairs, which 
might require the shutting out of the water wliiie effecting them, and thus 
be attended with serious consequences to the city. This evil will be 
entirely avoided by the use of iron pipes ; but should any thing occur to 
injure one of the pipes, the other would still be kept in operation,and con- 
duct a sufficient supply of water through the aqueduct to the reservoir for 
all ordinary purposes. 

6th. The time necessary to complete the high bridge would be 
considerably more than what would be required for constructing the low 
one, and a saving of time, in bringing to the city a sufficient supply of the 
Croton water, is a consideration worthy of attention. 

7th. If the river should ever be made navigable,by the removal of the mills 
at Ringsbridge, and the obstruction of the dam at Macomb's Bridge, the 
facility afforded by the low bridge, of an archway of 80 feet in width, and 
50 feet in height above full tide, will admit the passage of vessels of suffi- 
cient burthen and capacity, for every useful and necessary purpose, and 
the high bridge could do no more 

Although the Commissioners have thus decided, based npon the 
foregoing reasons, and in accordance with what they deemed their duty ; 
they nevertheless admit, so far as architectural display is involved, that 
the high bridge has the preference; and if your honourable body should be 
of opinion, notwithstanding the great additional expense, that the aqueduct 
should cross the Harluem River on a high bridge, and will fortify that 
opinion by an ordinance, passed by both Boards and approved by the 
Mayor, the aqueduct shall be constructed in accordance with the provi- 
sion of such ordinance. 

The necessary surveys and levels, to ascertain the most suitable coune 
fcr the aqueduct on the island of New- York, has only recently been 
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eflbcted ; some demonstratioD, however, towards completing a plan, had 
been made, under the direction of Major Douglass ; but it was found 
necessary to go over the whole ground again, in order to arrive at a result 
satisfactory to the present Chief Engineer ; and an earlier attention lo the 
subject was prevented by the pressing necessity of preparing the first and 
sepond divisions of the aqueduct for contract ; and also the great caro 
required in a work of such magnitude and importance, that the first 
portions of the project should be well and permanently executed, as a 
guide and example for the future. 

The result of these examinations carries the aqueduct from the Har- 
laem River to the receiving reservoir as follows : it commences on the 
New- York side of the river, at the effluent pipe chamber, on land belong- 
ing, or lately belonging, to the estate of Stephen Jumell, where a tunnel of 
200 £eet is contemplated* It then takes a southerly course, crossing the 
land of Mr. Watkins; then runs westerly on the land of Carman and 
Connor, and enters the 10th ayenue at I5l8t street, where a tunnel ave- 
raging 45 feet below the surface, must be made from 140th to 135th 
street inclusive. The line then continues in the 10th avenue to 107th 
street, and makes a curve easterly to 104th street, and from thence runs 
parallel with, and 125 feet from the northerly line of the 9th avenue to 
90th street, where another curve occurs, carrying the line to b5th street, 
where it enters the receiving reservoir. From this reservoir it is proposed 
to conduct the water through the 5th avenue to the distributing reservoir 
on Murray Hill, by iron pipes. 

In following the line of aqueduct as above described, its grade will, in 
several places, be above the present surface of the ground, and from 102d 
to 95th street inclusive, in order to accommodate the carriageway and 
sidewalks, archways must be erected over the streets, and the aqueduct 
carried on a stone embankment of from 33 to 48 feet in height ; and in 
passing through the 5th avenue with the iron pipes to the distributing reser- 
voir, a portion of the carriageway must be graded, in order that the pipes 
may be sunk to a proper depth below the surface of the street, not to be 
out of the reach of repairs, should any be at any time required, nor so 
near the surface as to be exposed to the action of frost. 

The Commissioners submitted an estimate to your honorable body in 
their report of the 3d of July last, of the probable cost of completing the 
first and second divisions of the aqueduct, and promised to report an 
estimate of the total amount that would be required to complete the whole 
project, including the receiving reservoir between the 6th and 7th avenues 
and 79th and 86th streets, and the distributing reservoir on Murray Hill, 
in order that authority might be obtained from the Legislature to rsuse the 
additional funds required. The Chief Engineer has, accordingly, at the 
request of the Commissioners, furnished thern with his views on the 
subject, so far as they relate to the operations of his department of 
the works, including the most substantial and economical mode of 
construction, with the probable mode of such projected construction ; 
and the Commissioners have added the actual cost of the land paid for, 
and the probable cost of that still to be acquired ; also the sum paid for 
the temporary use of land for roads and embankments, and the probable 
expense of what may still be required, with other damages and probable 
charges for water and land, incident to the undertaking ; also the amount 
already paid for salaries and other incidental expenses of the Commis- 
sioners atready incurred, and including the amount that may be incurred ; 
the estimates thus embracing eyery expenditure already made and to be 
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vttde, from the commencement to the final completioii of the worlr. Is 
bringing together the several items which compose this estimate, an at- 
tempt has l>een made to cover every positive and probable expense, in the 
hope, at the same time, that the actual cost will be less than that stated ; 
which the Commissioners will use every means in their power to effect, 
and thus a third application to the Legislature be avoided. 

By a reference to the report of the Chief Engineer, alluded to above, it 
will be seen, that the crossing of the valley at Manhattanyille, with the 
aqueduct, and the erection of the receiving and distributing reservoirs, are 
works of great magnitude and cost. For crossing the Manhattan Valley, 
three lines are designated, and an estimate furnished, for carrying the 
aqueduct on a high bridge from the north, to the south grade, 'i'he first 
line runs diagonally from I28th street, in the 9th avenue, to between 
lldthand 1 19th streets, in the 10th avenue. The second line crosses 
the valley and runs parallel with, and 125 feet from the 10th avenue. 
The third line continues through the centra of the lOtli avenue. 

The crossing of all these lines is to be effected by means of a bridge 
with semicircular arches of 53 feet span, similar to the diagram accompa- 
nying this report representing the high bridge over the Harlaem River. 

The length of the three lines from grade on the north, to grade on the 
south side of the Valley, are as follows : 

First, or diagonal line 3,300 feet. 

Second, 1*25 feet east of lOth avenue . • . • 3,700 feet. 
Third line, running through the 10th avenue . . 3,700 feet. 

The maximum elevation of the bridge above the natural surface of the 
ground to gradj line, is about 103 feet, and to the top of the parapet wall 
116 feet. To erect a bridge on the first or diagonal line, as per estimate, 

will cost $983 000 00 

The same for the second line 1,286,880 00 

The same for the third line 1,286,020 00 

$3,555,900 00 

It thus appears that, making an average of the cost of crossing the 
▼alley on an arched bridge, by the three lines designated, and continuing^ 
the aqueduct on its regular inclination, will amount to 91,188,633. 

An estimate is then presented, for crossing the valley with pipes, or 
inverted syphons of three feet diameter. The estimate proceeds upon the 
principle, that only two pipes will be required at present, which will 
supply about nineteen millions of gallons per day, and allow thirty gallons 
to each person, of a population of 600,000 inhabitants; and in order to 
show the economy of the plan of crossing the valley by pipes, instead of 
an aqueduct bridge, a sum or capital is added to the estimate, the interest 
of which will pay for any additional number of pipes that may, in future 
be required, from time to time, as the population increases, sufficient to 
carry the whole produce of the Croton River to the reservoirs. 

The estimate for crossing with four pipes of 3 feet diameter, 

all laid amounts to $453,670 

For two pipes of same dimensions 303,926 

For e^e pipes, all laid down 550,988 

For only two pipes of the five laid down .... 346,372 

It thus appears, if it should be deemed necessary to Jay down four pipe* 
in the first instance, at a cost of $453,670, which would furaish thi^« 
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eight miDioits of gallons every twenty-four hoars, there would still be a 
saving in the expense, by carrying the water over the valley by pipes, of 
$734,963, adopting the average cost of carrying it by an aqueduct bridge ; 
and comparing the cost of building the bridge on the diagonal line, which 
is the cheapest, with the estimate for laying two pipes that will carry 
nineteen millions of gallons daily, there is still a saving by the latter plan 
of $670,074. 

The Commissioners were in hopes, as they had abandoned the idea of 
crossing the Harlaem River with an aqueduct bridge, that they would 
have been enabled to recommend the building of a similar structure for 
carrying the water over the Manhattan Valley ; a work that must hate 
been an ornament to the city and a credit to the Corporation, as well as to 
the individuals having charge of its execution ; but the vast dilFerence in 
the cost, has put it entirely out of the question, and they have accordingly 
adopted the plan of carrying the water over the vsilley by pipes or 
inverted syphons. 

In adopting the foregoing plans, for conducting the water over the 
Harlaem River, and in crossing the valley at Manhattanville,on the island 
of New- York, both the Commissioners and the Bngineers have been 
governed by a wish to reduce the cost of the work to the lowest possible 
sum, consistent with its durability and permanence. The plan, however, 
may be modified, both in those particulars as well as others, if deemed 
expedient by your honorable body, and a high bridge may be sulMtituted, 
instead of the syphon at the flarlaem River and Manhattanville, by 
incurring an additional expenditure of one million^ tme hundred and eighty* 
tight thousand^ seven hundred and ninety-two dollars ; and by delivering 
the water in the city, at a much less elevation than what has been contero- 
plated, a lower grade may be adopted for the aqueduct, that wouldprevent 
its rising above the present surface on this Island. The Commissioners, 
however, do by no means recommend this deviation from the plan pro- 
posed ; but as some of their fellow citizens have expressed a solicitade 
that the water might be carried on an aqueduct bridge with architectural 
display, the Commissioners are diiiposed to be guided by the optnion 
legally expressed by your honorable body on the subject. 

That the permanent grade of the several streets and avenues, adjacent 
to the line of the aqueduct, ought, as far as practicable, be made to con- 
form to such line, the Commissioners think must be admitted ; and they 
trust, therefore, that the whole subject may be specially referred to a Joint 
Committee of both Boards and the Street Commissioner, with authority to 
take measures for opening and fixing the grade of such streets and ave- 
nues, through which the water is to pass ; and to adopt such modificatioas 
of the plan, on the Island of New- York, as shall seem most conducive to 
the end in view ; and the Commissioners and Chief Engineer promise to 
co-operate with such Committee, and to lend them all Uie assistance in 
their power. 

The estimate for erecting the receiving reservoir, to have a 
depth of 20 to 25 feet of water, and to contain 
158,000,000 gallons, is $810 500 00 

The distributing reservoir of Murray Hill, will have an 
I average elevation of about 31 feet, above the natural 

surface, and 40 feet above the established grade, and will 
be 420 feet square. The estimated cost is . . . 295,340 00 



The total cost of Ae reservoirs .... $605,840 00 



I 
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Amount brought forward, .... (606^840 60 
The cost of the four divisions of the aqueduct, commencing 
at the Croton Reservoir, and ending at the receiving re- 
servoir, including the crossing at the Harlaem River and 
the Manhattan Valley bj pipes, amounts to .* . 6,189,000 00 

And for the connecting pipes, between the receiving and 

distributing reservoirs 490,110 00 

Add fur contingencies and superintendence, eight per cent 583,516 00 

Total estimate for aqueduct, engineering, &c. • $7,877,466 00 

To which must be added as follows : 

Cash paid for land in fee, and estimated to be paid • 501,158 00 

Cash paid for temporary use of land, and estimated to be paid 12,176 00 
Cash paid, and estimated to be paid, for salaries, postage, 
printing, travelling, stationery. Counsel and Chancery 
expenses, 6lc. , 73,234 00 

Total cost of completing the works, except the iron pipes 

for conducting the water through the streets of the city $8,464,033 00 

It therefore appears that a sum of about $6,000,000 will be required 
for this object, in addition to the $2,500,000, authorized by the " Act to 
provide for supplying the City of New-York with pure and wholesome 
water." 

For much interesting information on this subject, we beg leave to refer 
to the report of the Chief Engineer, hereunto annexed, marked D. 

The foregoing estimates for engineering, salaries, and contingent 
expenses, are based upon the calculation, that the work will require five 
years from this date to complete it. Should a less time be consumed, 
however, the cost of the aforesaid charges will of course be proportionablj 
less. The sum required is more than $3,000,000 over any of our former 
estimates, and can only be accounted for by the fact, that the. Engineem, 
originally eraployed,did not possess the means of testing their calculations, 
by the actual cost of the work under contract, as we have been enabled 
to do. Your honorable body, howeven were apprized of the fact, in our 
last report, that the '' estimates of the Engineers, originally employed to 
make the necessary examinations, would fall far short, as the Commis- 
sioners have now good reason to think they will, of the sum necessary to 
bring the project to a successful termination ;'* and we added, ^* the 
Commissioners wish it to be understood, therefore, by your honorable 
body, as their settled opinion, based upon the result of the bids for that 
portion of the work offered for contract, and the very high price they have 
been compelled to pay for land and other privileges required for the 
works, that the total cost of the j)rojcct will far exceed the estimates 
reported to the Common Council, founded upon data adopted by the 
Engineers in their reports dated the 1st of November, 1833, and 25ih of 
January, 1835, and tlic Islof February, 1835; all of which reports and 
estimates may be seen, by referring to the Documents of the Board of 
Aldermen, No. 36 of 1833, and No. 44 of 1635." 

The Commissioners took the liberty, in their report of the 3d of July 
last, to suggest the propriety of appointing, by the Common Council, a 
Board of Commissioners, consisting of the Mayor, ComptroUer, Counsel, 
Street Commissioner, and Chamberlain, to be denominated, the Cammis* 
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Miomrs of ike Water F^md^ whose duties would consist, prindpally, hi 
managing the fiscal concerns of the Water Loans, dec. ; and for adjusting 
applications that may he made by the owners of land, or the contractora 
and others, for relief in case^ not cognizable by the Water Commissionen, 
under the act. That another Board should be appointed, consisting of 
the before mentioned* officers and the Water Commissioners jointly ; and 
denominated the Water Works Board ; and we cited the arrangement, 
by the Legislature of this State, in relation to similar matters, arising 
while* building the canals, as an evidence of the utility of the measure ; 
and we again beg leave respectfully to call the attention of the Common 
Council to the subject. 

The Commissioners have thus stated, in detail, every transaction, of 
the least degree of interest, which has occurred since their semi- annual 
report, of the 3d of July last ; and, consequently, this report hat 
been extended far beyond the usual limits. The only apology they 
have to offer, for thus trespassing on your time, is, the construction 
they have given the provisions of the Act of the 5th of May, 1837, which 
appears to require a minute and detailed statement of every transaction of 
the Commissioners. 

All which is respectfully submitted. 

STEPHEN ALLEN, 

WILLIAM W. FOX, , 

CHARLES DUSENBERRY, > Water Commiesi^ner^ 

SAUL ALLEY, 

THOMAS T. WOODRUFF. 

Qfiee of the Water Commietioners, January 2, 1838. 

New York and Albany Railroad. 

At a meeting 6f the inhabitants of the counties of New York, West* 
Chester, Putnam and Dutchess, hold pursuant to previous notice, at White 
Plains, Westchester county, on the 7th day of July, IS^iS, Jonathan 
Aiken, Esq. of the county of Duchess, was appointed chairman, and 
J. W. Tompkins, of Westchester county, secretary. 

After the meeting had been organized, Joseph E. Bloomfield, Esq., tho 
commissioner of the road, was requested to ccmmunioate such information 
as he possessed, in relation to the surveys now progressing, and tke pros- 
pects of the company, and stated that during the last session of ^6 legis- 
lature, an act had been obtained, extending the time for the commence* 
ment of the construction of the road for two years from the l8th of April 
last. That on the 2d of May last, the company was regularly organised 
by the election of thirteen directors, and $750,000 of the stock (the amount 
required by the charter) subscribed. That immediately thereafter, he had 
proceeded to organize a corps of engineers, which had, since the 6th of 
May last, been continuing the survey of the line of the road from Milhown, 
in the county of Putnam, (where Joseph D. AlleSy Esq. , the engineer, in 
November, 1836, had terminated his survey) to Hillsdale, in the county 
of Columbia, 50J- miles. Mr. Bloomfield exhibited to the meeting the 
maps and profiles of the former as well as the last survey, and read to tha 
meeting the following communication from Richard P. Morgan, Esq., ths 
angineer having charge of the northern division of the line, as follows t ' 

II 
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Hillsdale, Colmnbia co.* ioly 8d« 1688. 
JoMph E. Bloomfield, Esq.: 

Dbak Sift — I have proceeded with the tunrejt within four miles of this 
place* and have the pleasure of stating that the route has thus far fuUj 
equalled the expectations which have l^en entertained of iL * We left oflT 
yesterday evening, 60 miles and a half from the point at which we began, 
which added to the distance on Mr. Allen's line, equals 10^ miles-^a 
estimated distance from this place to Albany by Spencertown, is 40 milee 
—our route will be extended probably 6 miles — making the aggregate dia- 
tance from Harlaem only 148^ miles. With respect to the several difficult 
points on our line, 1 have as yet found none requiring a grade over 30 feet 
to the mile ; the general character of the route being level, or its equiva* 
lent. Our summit, which is in North East, is 752 feet above tide water. 
We are now gradually descending towards Hillsdale, and I flatter myself 
that I shall be able to intersect the Hudson and Berkshire HailroaH ia 
Ghent, without encountering any very serious obstacles. As you before 
intimated, I had better pierhaps, from that point retrace my line, which 
though already good is susceptible of much improvement, and by making 
an approximate location, obtain the data necessary for an estimate of cost. 
I trust there will be found on this line facilities for cheap construction, as 
remarkable as the other striking advantages so far exhibited. I must not 
however omit to mention the favorable character also of our curvatures. In 
DO case is it necessary to adopt a less radius than 2860 feet, and in gene* 
ral long strait lines can be selected, connected by very slight variation of 
direction or curvature scarcely perceptible. Very respectfully* 

Your obedient servant, Richabo P. Mobgait. 

The commissioner further stated to the meeting, that from the surveys 
already made, the linn of the road opposite Sharon, in Connecticut, was 
494 feet above tide water, giving an average descent of about 5} feet 
to a mile to tide water at Harlaem river. That 9-lOthsvof the line is level, 
or under 20 feet inclination to a mile, and the hiehest inclination is 85 
feet at two points, and those for short distances of about one mile each. 

Whereupon, Jonathan Aiken and Jonathan A. Taber, Esqrs , were 
called upon by the meeting to communicate such information as they had 
obtained, and the views of the friends of the road in the counties of Put* 
nam and Duchess, and they stated that great anxiety was felt in those 
counties for immediate measures to insure the construction of this road. 
That they had lately held meetings in those counties, at which they had 
ascertained to their entire satisfaction, that the amount of stock required 
to construct the road through those counties would be subscribed imma> 
diately by the inhabitants in the vicinity, if the counties of New York and 
Westchestex would subscribe the amount necessary to construct the road 
through Wesichester, a distance of between 35 and 40 miles. That they 
bad made full inquiries, and ascertained the probable amount of tonnage 
which would be tiansported upon the road when completed to Sharon, on 
the line of the state of Connecticut, a distance of less than 88 miles, at a 
cost of $1,000,000 taken from the amount now transported by land to the 
Hudson river, and at present prices, without any allowance for passen- 
gers, or increased transportation, the receipts of the road would equal 24 
per cent gross income upon the cost, and after paying all expenses would 
afford a net income to the stockholders of ten per cent 

Governeur Morris, Esq., of the county of Westchester, was then called 
upon, with the other gentlemen present from the counties of Westchester 
and New York^ to state to the meeting whether they could obtain in sub* 
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•eripdotis sufftcient to Justify th« construction of the road through tho 
county of Westchester, and subscriptions to the amount of $200,000 were 
hnmediatelj tendered to be used in the construction of the road in said 
countj, in four districts as hereinafter mentioned, of which $50,000 was 
offered by Goyerneur Morris^Esq., for himself, and $60,000 for his friends 
at Morrissania. 

Charles Henry Hal], President of the company, being ctdled upon, 
responded by taking in behalf of himself and friends to the eitent of 
$ {00,009, to be expended in Westchester county, under the direction of 
the executive committee. 

Ezra Hawley, Esq. of Catskill, on the behalf of the Catskill and Cana- 
joharie railroad company, a prominent individual in aiding the construc- 
tion of this important avenue to the west, attended the meeting, and stated 
that his company would continue their road to Hudson, and furnish every 
facility in conjunction with the Hudson and Berkshire railroad company 
to enable tliis company to intersect the last mentioned road, and thus form 
a continuous railroad communication from the far west to the city of New 
York. 

On motion of Governeur Morris, Esq., it was resolved that this meeting 
recommend to the directors of the New York and Albany railroad com- 
pany to prosecute immediately the survey of the line of the road from 
Harlaem river to Sharon, Ct., and that the present corps of engineers be 
increased, so as to have that line with the proposed alteration from Rob- 
bings Mill to Newcastle, in the county of Westchester, completed by the 
Ist of September next. 

That the line of said road be districted into nine districts, viz: 1st— ^ 
From Harlaem river to Tuckeyho factory ; 2 — from last point to Rob* 
bins' mills ; 3 — from last point to VYhidockville ; 4 — from the last point 
to the Putnam county line at Owenville ; 5 — ^through the town of South- 
east, Putnam county ; 6— through the town of Paterson to Duchesa 
county line ; 7 — through the town of Pawlings, Duchess county ; 8— 
through the town of Dover, Duchess county ; 9 — through the town of 
Amenia to the state line opposite Sharon, Connecticut. 

And that the directors appoint a resideut agent in each district, with 
power to proceed immediately and obtain subscriptions for the stock from 
the inhabitants within each district, and negotiate with the owners of landr 
for the cession of the hue of the road, of sufficient width to construct 
the same, and that each of said agents report weekly to the commisriooer 
their proceedings. 

On motion of J. W. Tompkins, it was further resolved, that in addi- 
tion to the preceding powers to be conferred on said agents, it be recom-' 
mended to the directors to empower said agents in obtaining the subscript 
tions for stock, to make the subscription cimditional, to become absolute 
only when sufficient stock shall have been subscribed to cover the esti- 
mate by the engineer of the company, of the cost of constructing the road 
with a single track, and convenient turnouts from Harlaem river to Sha- 
ron, and that but 2^ percent, on the stock be paid on subscribing, and the 
other 2} per cent, on the 1st day of November next, and the residue by 
instalments of 5 or 10 per cent., as shall be required tomeet the payments 
to the contractors in constructing the road ; and that each of said agents 
be furnished with subscription b^ks. and that all instalments paid on 
stock obtained on said books be paid to the agent in whose book such 
nbsoriptions are niade,and by each retained and applied (exoent the first 
fiftt pendant required f>r ejcpanses) in paying the contractors tor die ez* 
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of ooQBtnicticig the road throogh his district, under the direetioa 
<tf the executive committee of tl^ company, and that the deficaencjr oq 
any district be made up from the subscriptions received by the iUrector» 
oat of such districts, or the excess over expenses on other districts. . 

On motion of Jonathan Aiken, Esq. it was resolved, that the foJlowinf^ 
persons be and are hereby recommended as suitable persons to be 
appointed snch agents : 

Ist district, Governeur Morris. 
J. W. Tompkins. 
Doct. Joshua Bowron. 
Isaac Hart Purdy, £sq. 
Hon. Ebenezer Foster. 
John Towner, Esq. 
Jona. Aiken. 
John M. Ketchum. 
Joseph D. Hunt 

On motion of Col. Lewis Morris, resolved, that J. £• Bloomfield, Esq# 
correspond from time to time with each of said agents, and furnish them 
with the necessary subscription book, papers, and instructions, and con- 
densed statements of the reports received by him from the several agents 
<— and that as soon as sufficient subscriptions are made to meet the 
expenses of constructing the road to Sharon, a meeting of all the direct* 
ors and stockholders be called by him, at Somers, in the county of West* 
diester, to take measures for putting the whole line under contract. 

On motion of Governeur Morris, Esq. resolved, that the directors be 
requested within sixty days from this date, to advertise and contract for 
the grading of the first section of the road from Harlsm river, 5 miles to 
the head of Mill creek, through which the lands required for the road are 
already g^ven to the company, and that sufficient subscriptions to meet 
the expenses of the same, are cow tendered and ready to be paid to the 
directors. 

The president and a majority of the directors of the New York and 
Albany railroad company, being present at the meeting, agreed to adopt 
and carry into execution without delay, the preceding resolutions. 

On motion of Jonathan A. Taber, Esq. of Duchess county, it was re* 
iolved, that the proceedings be published in the newspapers in the citiee 
of New York and Albany, and in the counties of Westchester, Duchess 
and Columbia, and in such other papers as the chairman shall direct ; 
whereupon the meeting adjourned. 

JONATHAN AIKEN, Chairman. 
Jr W. Tompkins, Secretary. 



Ttrst Annual Report of the Directors of the Auburn and Rochester Rail 
Road^ made to the Stockholders — June ith, 1838. 

- In making their Annual Report, the Directors of the Auburn and Ro» 
Chester Rail Road Company, have the satisfaction of presenting to the 
stockholders, a favorable, though brief statement of die progress and 
prospects of the work. 

The act incorporating thb copipany, passed in May 1636, fixed its capi- 
tal at two millions of dollars. The Commissioners found it difficult fee 
obtain subscriptions of stock to that Amount; and believing it unneceosaF. 
rilyJarge, they caused surveys and estimates to be made of the costjt>f th# 
Work. From the report of the engineer employed td make these cateukb^ 
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tibas, it appeared that little more than one half the capital stated in tha 
• ebarter, would be required to construct the road, with a single track. Ad 
application was therefore made at the next session of the Legislature, and 
an amendment of the charter obtained, which authorised an organization 
of the company when one million and twenty-five thousand dollars should 
be subscribed. The books of subscription being again opened, thi9 
amount was promptly made up by citizens of the counties through which 
the road is located ; and in March, 1837, the Stockholders held a meeting 
at Geneva for the choice of Directors. 

Soon after their election, the directors organized their Board ; and 
notwithstanding the unpropitious aspect of the times, they entered upon 
the discharge of their duties, by taking measures for an immediate exami-^ 
nation and survey of the route. The increasing embarrassments of the 
times, enjoined great caution in the proceedings of the company ; but 
they presented no serious difficulty in these preliminary steps ; and in 
Jane they were commenced, and have been diligently prosecuted, under 
the direction of Mr. Robert Higham, an accomplished Engineer, wboie 
industrious and efficient discharge of various and arduous duties thus far^ 
has furnished the most satisfactory evidence that the Company were for-^ 
tunate in his appointment to that responsible office. 

With means in hand, the Directors did not permit the general embarrass- 
ments of the country, during the year past, to hinder this part of the un* 
dertaking : and it is believed as much has been effected, in surveying and 
locating the line, and in obtaining lands, as could have been accomplished 
under a better condition of business and money affairs. The experiencCi 
too, of similar companies elsewhere, has shown the impolicy of hastening^ 
these incipient steps ; especially in a district of country like this, which 
presents a choice of lines, and where re-surveys often point out a savings 
m distance, and in the expenses of lands and construction. An exami- 
nation of what has been done, will exemplify the advantages of great 
deliberation in first measures ; and it is believed that no Company ever 
acquired accommodations on terms more favorable, nor met with a more 
enlightened liberality on the part of land holders. 

At the last session of the Legislature, further amendments of the charter 
were obtained, simplifying the mode of appraisal of lands, ^lc., which wiD 
favor the operations of the Company. 

The survey of the entire line for the road has been completed, and the 
road located, except that portion from the village of Auburn to the Cayuga 
Outlet, and through the village of Geneva, which has been deferred to 
give the stockholders residing at Geneva, an opportunity to express their 
opifiions on the several proposed routes through their place. 
Sc The location from Auburn to the Cayuga Outlet has been postponed, 
with a view of procuring permission from the Cayuga Bridge Companyi* 
to cross within the limits embraced in their charter, which prerentf any 
companies or persons from erecting bridges or establishing ferries withio 
three miles, on either side of their bridge. V-^ 

. The importance of having the bridge ofer the Genesee river completed 
this season, in order to make the embankment for the depot in the city of 
Rochester, the earth of which will have to be carted from the cutting oft 
the east side of the rirer, induced the Directors to have the masonry of 
the bridge progressing eariier than other parts of the work ; and the 
^J^pm^^^ was directed to receive proposals for the work. The proposala 
were received, the contract made, and the stone is now in course of 
delivery. To comply with the provision in the charter, requiring thcf 
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work to b« commenced within a certain time, the IHreetort eamed Cfa# 
grading on one section of the road to be commenced, earlj in the leafony 
which if still in progress. 

The books of the Engineer show that he has disbursed since hit ap« 
pointment. 

For Engineers, procaring titles to lands, &c. . • $13,027 00 

«' Lands, 5,S68 8S 

" Fencing 200 00 

** Damages to buildings, 200 00 

Grading, 383 13 

Printing, 106 U^ 

*' Office rent, stationery, meetings of Directors, and 

other incidental expenses, 1,262 8fr 

Making a total of $21,207 01 

The total amount of lands required for the road, is five hundred and* 
sixty-one acres, exclusive of village property and depots. Of this amount 
829 acres are under contract for $10,476 00. The remainder, 232 acres, 
is estimated to cost $28,415 00, making a total for lands of $44,^91 00, 
exclusive of village lots and depots The ground for a depot in the citj 
of Rochester, valued at $18,500, has been given to the company. 
At other places similar donations are offered, but as the depots are not 
definitely located, the offers have not been accepted. 

At a meeting of the Directors, held at Auburn on the 9th of May 1638*, 
it was determined to put the wiiole of the grading under contract ; andT 
the Engineer was directed to advertise for proposals. The proposals wilT 
be received until the third day of July, immediately after which the work, 
will be commenced, and prosecuted steadily to a completion. ^ 

Our own relative position acquires additional importance as we look at 
what is going on around us, and consider the effect upon our own interests^ 
of measures projected in other states. The Auburn and Rochester Rail 
Road forms an important portion of an extensive line of commaoieatiow, 
from east to west, through the great natural thorou(;hfare of business and 
travel, between the manufacturing districts of New England^ and our own 
commercial mart, and the great agricultural country of die Lakes. 
From Boston to Buffalo, a distance of five hundred miles, eonnertiiig 
rail roads are in operation, or in progress of construction. The State of 
Massachusetts, whose sagacity long since discovered in the trade of tlio 
West, an object worthy contending for, has put forth an effort to secure 
an intercourse with that region,by subscribing two-thirds ($2,100,000) <tf 
the stock of the Western Railroad Company ; whose work extends firom 
the west termination of the Boston and Worcester Railroad to the line of 
our State, there to connect with the Stock bridge and Albany Company. 
Pennsylvania, in her efforts to divert the prcxlucts of the growing wea% 
and the fabrics of the east, from this natural channel, will thns find an 
emulous competition in Massachusetts : and if the stupendous works of 
the fi^rmer excite our jealousy, the spirited measures of the latter ahoald 
stimulate this, and other kindred Companies, to an energetic proseeatioii 
of their works, until the entire line of commonication from the Atbnfe 
t» Lake Erie be complete^ All which is respeetfidly submittedt 

J« D. Bbmis, PruHmL 



Mr. Buek't Chain for ParalUl I RaiU. 

In Ae flrit place it u neceisary to observe, that howerer strong a rail 
1D8J be, a certain amount of deflection between the points of support must 
resuh from the ftTBvily of the passing load ; therefore, in order thm no 
notion may be communicated to the chair (which is essential to the main- 
tenance of the road in good order), the connexion between the rail and 
chair must be such as to allow of the libratnry motion arising from 
deflection, the rail bein^ nerertbeless firmly fixed upon its seat, incapabis 
«f rising thnrefroro, and prevented from lateral movement ; at the samo 
time it ihould be free to innve lon^tudinally as much as the expansion 
and contraction of its length from variation of temperature may demaud. 
To attain these end* is the object of Mr. BucL's contrivance. 

BLETATlOlf or lOtHT, OB DODOLS CBAIS. 



•oMcflDcbM, 
TLkS or DOirSLB CnAIB, THE KlIL BKIHO OHITTBD. 




Tb« khove engranngs contain a plan and elevatioii of a "joint, or 
double chair." I'he same letters refer to the lama parti in boifa figurct. 
In the elevation of the chair, the rail i> aectionally represented m iia 
place ; in the plan it is omitted. The seat of the rail in the chair at d is 
convex, being -^ of an inch higher than at e e ; this form permits the 
-fibratory motion of tlie rail on its test at or near n, but it is not peculiar 
to the (^air I am now describing ; it has been adopted in others, and is 
Mraetiines called " eat-hacktdy 



M Buck'i Chairs for ParaLld RaiU. 

That side of the chair which if next to the flanges of the wheels has 
contact with the rail at only two points, a and b ; these are blunt points, 
produced hj the side of the chair being formed into spheroidal knobs ; a 
is in contact with the vertical rib of the rail, and b with the superior part 
of the lower web, where a tangent to its curved surface forms an angle of 
45 with the vertical. On the outer side of the chair the raif is confined to 
its place by a cast-iron " chock^* or JiUing-in piece, f ; that part of it next 
the rail is also made in a spheroidal form, and touches in a point onlj at 
O9 about midway between a and b. 

This chock has a step or foot o, resting on the seat of the chair, with a 
fillet I fitted into a corresponding groove in the chsdr, and the chock is 
wedged against the rail by means of the wrought-iron key h ; this key is 

Sassed into a mortice, one-half of which is in the chock, and the other 
alf in the chair, by which the key and chock are secured in their relative 
positions. 

The mode of laying the rails in these chairs is as follows: — ^The blocks 
or sleepers, with the chairs affixed thereto, being previously laid in their 
places, the rails are dropped into the chairs (the width between a and k 
being sufficient for that purpose), and the chocks are then inserted hori- 
zontally, and wedged up by means of the keys h. 

The effect produced by keying the chocks moderately tight against the 
rail at c, is to force the rail against the points a and b, and thereby, at the 
same time, down upon its seat at d, by the action of the point b, on the 
inchned surface of the rail in contact therewith. Now, it must be obvious, 
that so long as the key remains in its place, the rail is completely fixed 
laterally and vertically, and that it will be easily moved longitudinallj, 
when contracted or expanded by difference of temperature : also, that the 
libration of the rail, occasioned by deflection, will produce only a very 
minute rubbing at the points a, b, and c. 

A notch is made on the outer side of the head of each key for the 
purpose of extracting it by the application of a lever or pinch>bar. 

The joint, or double chair, differs from the intermediate or Mingle chair, 
only in being so much wider as to receive a double chock, with two knobs 
on it, each of which is keyed against the side of the end of one of the two 
rails which meet in the chair, the chock having two keys for that purpose. 
It may be objected that there is a chance of the keys getting loose, and 
jumping out of their mortices when a train may be passing at a high 
velocity ; the most satisfactory answer to which is^ that upon the London 
and Birmingham Railway, about four hundred yards in length have been 
laid by way of experiment with these chairs, over which the passenger 
trains have been running at velocities generally exceeding thirty miles an 
hour, without the least appearance of the keys working out ; but, on the 
contrary, most of them have rusted fast into their places, and the points 
of contact have become smooth, and a little brightened by the libratory 
motion, which is an indication that these chairs fully answer the purpose 
intended. 

In a rail weighing sixty-five pounds per yard, with four feet bearings, 
the space moved through at each deflection by that part of the rail which 
is in contact with the point c, is -n^ of an inch. 

These chairs are designed as a substitute for those now very generally 
adopted for similar rails, in which wood keys, or filling-in pieces, from 5 to 
inches long, are used, and to which there are the .following objections :-^ 

jFVrs/.— The keys, or filling-in pieces of wood, are liable to shrink in 
dry weather, and consequently to become loose and get out of 
their places. 
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' SKmd. — ^Ihitead of keeping the rails doWa upoa the leat, tbe'f lift 
ttiera from it, find a blow is produced by the pauiag load forcing 
the rail down upon the seat of the chair. 
Tkird. — In the Joint chairs, one end of the key or filling-in piece ii 
pressed dowh liy the deflection of the rail, and at the snme tini« 
the other end of it is elevated, wliereby the butt-end of the contigu- 
O'lS rail, to which the wheel is advancing, is raised above the level 
of that upon wliicli the wheel is at the instant pressing,, and A 
Bhnck is produced by the wheel coming into contact with the butt- 
end thus raised. This effect is produced when there ia suflieient 
room in the chuir forthe play of the raili butwiien the rail ti 
fills the cimir a rocking motion is communicated to the chairi t 
by the chair to the block, or sleeper, by which the road is rtpidly 
put out of order. 
faKriA.— The woo d fi Hi n g - in pieces will prove less durable than the 
cast-iroD chocks, eren supposing the wood to be Kyanized. 
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Railway Chairt. 

Sat, — As Rulway Engineering is now attracting a great portion of 

die public attention, perhaps the following simple suggestion may not 

be thought unworthy of the notice of those engaged in facilitating the 

operations of this popular braotih of science. Yours, Ac C. L. & 

Experience having proved the importnnce of firmly fizin|; the rails into 
the chairs in all edge railways, and this operation being attended with 
some difficulty, the following plan is reepectfully submitted to the ccjin-. 
deration of engineers, &c. 

Fig. 1 represents the section, and Fig. 2 the Fi^. 1. ' 

plan, of an edge rail r, the flange of which is of 

a dovetailed form, with an opening in the chair 
-c «f a similar shape, only much larger; be- 
tween ibe rail and the chair are two wedges 

* A of eompreesed oak, or other hard wood, 

drove in the reverse way to each other, 

shown in the plan. Fig. 3. b is a screw-bolt, \_ 

pasting through both sides of the chair, through 

bbth wedges and rail, end screwed upon ihe 

other side of thn chair, thereby preventing the 
-sides of the chair from being forced 

apart by the wedges. The wedges mi| 
1m drove tnlsrably tight, and a hnl< 
through them carefully, to ndiiiit the bol 
beins! sorewed fast in, would compress 
sb effeotually, as to entirely prevent Ic 
ttf shakiag ; the hole in the rail should I 
imrger than the bolt, to admit of its hein 
ratefy adjusted. By this method I 
mig'it he adjusted with ths greatest 
cftlsar to the ri|^t ot left, in ca«e thi 
i rtrt not very acevrttely flxeel upon tli 

4M-, *«., *9 tbe'Wedges On e'llher side tould be increased or reduced id' 
1^ 




Fig. 2. 
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tlliekneM as found requisite ; the rails tnigbt likewise be slightly raised or 
lowerjed, by placing another small wed^ce underneath, either of wood or 
iron ; and should, the xr^d^r^es at any time work loose, they niitcht easily 
be replaced by fredh ones. Another advantnge nttending the adoption of 
this plan would be, that the wedges would yield slightly to the pressure 
caused by the expansion of the iron, and the whole might at any lime be 
lighte>ied by anoiher torn of ihe screwbult ; it must however be obvious, 
that the chairs must be of wroi>ght-iron. 

In the first instance, this plan might he attended with an increase of 
expense, but the advantnges would, I think, greatly counterbalance it. 

rin courtesy to our correspondent, we insert his letter and plan, which 
is ingenious, and have made snch alterations as free it from those tech- 
nical objections which would have otherwise been attached to it.*Eo.]*J6. 



(Contlnaed from pa^e C6.) 

IKmtUM and Proceedings of (he Institution of Civil Engineers^ eoniainbtg 
AbstracU of Papers, and of Conversation for the Sessions of 1^37. 

April 12, 1837. 
The PiiEsiDfiNT in the Chair. 

Mr* BsuNXL gave an account of the Thames Tunnel. — HaTing des* 
cribed the nature and difficulties of the undertaking, and the previous 
attempts which had been made by others to effect a similar work, ho 
explained by reference to sections the nature of the strata lielow the river. 
He had adopted the rectangular form of the present excavation, because 
the work would set better than if of any other form, and had a better sus- 
taining surface. The necessity of siippi^ning the ground, and of having 
m sufficient shelter^ had led to the adopticm of tlie shield respecting which 
to much had been said. The construction of tliis would be understood 
by conceiving twelve books set side by side on their ends. These would 
represent the parallel frames which, standing side hy side, but not in 
immediate contact, fill tip the excavation. Each frame is divided inta 
three boxes or cells* one above the other ; the adjustment of the floors of 
which, and other details, were minutely described by Brunei. 

Each frame is furnished with two large slings,hy which it may derive sup* 
port from or assist in supporting its neighb^iurs ; it has tdso t%vo legs, and 
is advanced as it were by short steps, having for this purpose an articula* 
tion which may be compared to that of the human body. The frame 
rests on one leg, and then one side is hitched a little forward ; then rest- 
ing on the other leg, the. other side is hitched a litde, and so on. Hence 
the shield may be called an ambulating coffer-dam, going horizontally^ 

The brick* work was built in complete rings, and the advantages of this 
system of building had been fully |iroved by the fact of the two dreadful 
irruptions having produced no disruption. Such was tlie violence of the 
irruption, that the brick-work had in one part been suddenly reduced in 
thickness hy one-half, and in one place there was a hole as if pierced bj 
e cannon ball. At a few feet beneath them is a bed of quicksand 50 feet 
deept and above them strata of roost doubtful consistency, some of which 
fO^* ^ pieces immediately on being distuibed. Still, however, their 
progress is certain, and they only required patience to allow of the iproond 
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tbora them acquiring sufBcient density. He found gravel intli a miztoiiB 
of chalk or clay extremely impervious to water ; in some cases he con* 
trived to let the water f orn the suiid above tlieni, and thus obtained ground 
of sufficient density. In th^ir progr^-ss they were considerably annoyed bjr 
land springs, which produced cutaneous eruptions, und destroyed %km 
fiuger nails of the workmen. 

April J 8, 1837. 
The Paksjde^t in the Chair. 

Mr. Brunei gave further explanations respecting the TanneL He ex- 
plained the way in wh>ch the ground above them hud suddenly sunk down, 
owing to the run of a lower stratum of sand. This running sand which 
was a very great annoyance, consisted of Jive parts water and one «and. 
Bags of clay and gravel are not best where there are many stones ; for 
the interstices do not become properly filled up ; hut in these cases the 
coarsest river sand i.4 best ; the water runs through at first, but soon stopi ; 
gravel and clay mixed ure nearly impervious to water, but not so imper« 
vio'18 aA gravel and ponnded chalk. 

Mr. Gihh stated that he had found bags filled with clay and tow-waste 
exceedingly impervious to water. Being called upon to rebudd a sluice 
in a place; where piling, owinj; to the stony nature of the ground, was im« 
possible, he Itatl furmed n coflerdani by hiyingdown bags full of clay and 
tow-waste, in tiers of four, formed on the top of each other to the surface 
of the water. 

The Ventilation of the Tunnel is effected by a pipe 15 inches square 
passing out under the fire-pluce of the steam-engine boiler. 



*' Description of a proposed Levelling Machine. By John Harrison." 

Mr. Harrison proposes to construct a machine which should make its 
own section of the country as it passes over it. 'i'his machine, of which 
the general appearance is like a caravan, is to be drawn on four wheela 
by horses, the machinery being moved by the wheels nf the carriage. A 
section is generally made by mnrkin;; on the base line the lengths ; and 
on periiendicnlars through these peunis the heights ; and joining the 
points so marked off. But in this machine the section is to be made by 
the continued motion of a point acted on by two forces*, one of which 
would carry it in a horizonta! line unilbrmly with the space gone over by 
the machine, and the other vertical!/, according as the machine is rising 
or falling. The machine is thus divided into two distinct parts for effect- 
ing these purposes, and the way in which this may be praciicnily effected 
is described in detail by reference to an isometrical drawing accompany- 
ing the paper. 

April 25, 1837. 
The PuEsioiiNT in the Chair* 

The paper by Mr. Beamisli, which bad been commenced at a prerioos 
meeting (April 2), was concluded. 

Mr. Trubshaw presented to the Institution a model of the Ceotfe.em* 
ploved by him in the construction of the Chester bridge, 

l*b6 peculiar features of tbLi Centre, which is described in detail in the 
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-s being to urranged that their load is received eod-vn^. 
ig being supported over escfa rib b; a pair of folding 

Bntered into the details of the conMructlon and method 
atre, explonatorj' of the accouut couiaioed in the TraD>- 



Ur. Macneill explained a method trliich he had recenllj adopted of 
laying down the sections of Railwiiys sn ns to show at once lo llie eye the 
ppait^N) of tbe cuiliiii;B and I'inbaiikmenii ; and a scale being laid upon 
tJtp fecttou, their heiglile and k'ngibs are ut ouce knuvn, ia the same way 
■« bjf meutirenunt uo a detached sectiun. Ttiia method wiJI be under- 
■towl by conceiving the line of railway traced on a. map nfihe conntry, 
•nd a. coloured part ubove to repreiicnt where a cutting; lias been made, 
apd a differently coloured part below where an embaiikinent has been 
■node. The outlines ot'lht^e will show at once the dimeiiiioos orihecm- 
tiagi and embankments; in engraved plans, he should represent the cut- 
tings by lines, and the embankments by dots, or Etipling.- The usual 
MctioDs .would of course be used ly en^neera, but a section similar to 
4its would convey at oace all tlw information requisite for committees. 
Two or moro lines being projected in tliis way, the reasons for selecting 
tM,f in preference to tbe uthera would, in many cascB, appear at a single 
glAuce. 

Hr. Macneill proposes also lo adopt the terms acclivity and deeliri^, 
.Titbn rate marked after (hem. Starting then from the metropolis, or 
aoue principal town, all the aacents would be acclivities, and the deaeen^ 
declivities. I'hus all tbe informatiuD gentrally required would be con- 
Teyed by tbe inspection of a single section. 

(To b> coalburd.] 



•4 from tk* Ltadon Corrupondence af tkt N. Y. Cmntr amd 
EnqitirtT, ofOtk Jine. 

In rentarba on the *' seven foot system" for BailrMdi, an w^ worlb 
^,9ttentioD <rf'our readers. As to tbe " [TnitedStates A^kaUumCtmpanif,'' 
leferred lo, which, is formed for tbe purpose of " improving the ways of 
onr principal cities," we are sure that it will find friendu when it oui bA 
■intisfactdrily shown, that by its means tbe ways which iu .nMBabm. pari 
nie have been improved. 

The subject of Atlantic steam navigation continues to attract vniveraat 
attention here. Amongst the cnmpiinies which have been formed ia one 
called "The Atlantic Steam Navigation Company," which has purchased 
the large steam ship which was budt at Liverpool last year by Sir John 
Tobio, purposely for the American trade Ths vessel is eqnal in size to 
the Brkish Queen, having engines of 500 horse power, and is intended to 
be fitted for sen in the course of a few weeks. At Bristol tbe grealast 
dtgre'e of enlbasiaam prevails upon the subject, for at a meeting held i^ 
Au «tf onthe 7tb instant, and wfaicb wat attended by tbe.^ i^or apd all 
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tb« pciAoiiial niflrohaDtt^ of the plaoey H wa» asMrted 1^ imm of tto 
ipaakera 'That they had now laid a rail road of 3000 milea acroM the 
aea," The people of Bristol appear indeed to look upon the establif h*' 
raeot of steam navigation to New York, as destined to revive tlie trade 
of their now for a Jon^ time declining port — connecting the arriv/il 
and departure of the ships with the facility of traveling by the Great 
Western Railway to London, upon the completion ot' the line* 
Considering, however, that Bristol has great disadvantages in the difficult 
access to the port — the oppressive purt-charges. and its distance from the 
great northern manufacturing towns, it is more than probable that 
Liverpool will still retain the superiority as the grand port of embarkation 
from England tothe United Slates Of the Great Western Railway .twenty* 
four miles were opened from London on the 4th inst. The tracks of 
this line are on a new system, being seven feet wide, and the rails are laid 
upon sleepers of wood eighteen feet in length. Tlie advantages of this 
change in the construction of railways have become very apparent since 
the opening of the great western line ; for the power of |he locomotive 
engine is greatly increased by the proximity of the load to the moving 
power, as caused, by the greater width of the track : nor is any doubt 
entertained that the saving in steam locomotive power will more than 
compensate for the outlay in the purchase of a greater width of land which 
is required for the construction of the line, 'i'he '^seven feet system*' as 
it is termed by Mr. Brunei, the engineer to the Company, is probably 
worthy of much attention in the United States, where the land required 
for the construction of railways is generally much less valuable than in 
this country, and where, consequently, much greater advantages would 
be gained by the economy of the steam locomotive power. The rails also 
on the great western and Southampton lines, are laid upon felt, for the 

Iurpose of procuring an elastic and easier motion of the carriage, wliicb 
ae for the present been perfectly achieved — though some engineers are 
of opinion that they will cease to be experienced aner a short period of 
preaaure by the engines and trains, and the consequent consolidation of 
the felt 

*^ A company has lately been formed in London, called the ** United 
Slatee Aaphaltum Company,'' for the purpose of supplying the Mastic of 
B^euk to the United States. The Directors of the Company are partiee 
of gceatiespectability, and the shares are at a premium of If to 2 per 
oenU Tiiey assert that the pavements in the average of the Araericao 
cities* cost not less than 3^ M. per foot, whilst the Asphaltic pavement 
OMi.be laid down at Is* 4//. per foot, and thence that great profits must 
result to the company from contracts which they propose to obtain for the 
pttving of the cities in the United States. Undoubtedly this substance ie 
valuable as a substitute for stone, for an experience of fire years hatf 
proved it to. be impervious to heat, cold, or rain, and to be net cheaper 
oolyt but ten time* more durable as pavement for streets*— roofing, as a 
Mbalkate. for tiles, slates or shingles — cement for hydraulic works, and 
numerone other usee to which it has been extensively applied in Perieand 
other cities in France. The Mastic of Sessel is procured frwn the die* 
triet of Piedmont in Switzerland, and is a bituminous limestone of rare 
eocorrenee in geolog^-^the product apparently of subterranean voleanic 
fre, by which the bitumen has been driven upwards through a stratum xA^ 
KmestcMie, into ^ioh it enters* i» the proportion of abont 10 per eent So 
ptrfiMlis the^Mttmaiion of tiieUmeeteDe, diat no artiABfad composilioii'oir 
v mtf ^ oe»petable>t»^.iialttwl euliitapee» I ms y e lb e e n eoeeini^sfcedbr 



tot Sttamboat AeddenH. 

the numeroaf chemiftt ^rfao have lately been attempting iti tuperceadoft 
both ill England and France.^ The mining people in England.aiid Scot* 
land are attentively »earching fur n nauiral mastic in the various coal 
fit>lds here, and probably a similar attention to the subject may be woriby^ 
of notice by the parties connected with the bituminons coal' fields of 
Pennsylvania and the Western btntes. Should no natural Mastic be 
discovered in America, the company lately formed here will prulxdily be 
a profitable one ; for they have secured the exclusive right of supplying 
the Mnstic of Sessel to every part of the United States, by which they win 
do ** the state some service,'* if their representations be correct, that thej 
can both have a sufficient profit from their operations, and reduco tlie 
rates for paving all the cities of the Union considerably more than half." 



Sttamboai Accidents, 



We give the following extract of the late law on this subject from ihm 
New-York American, We are of the opinion that legislation, unaided bj 
popular intelligence upon this subject, can do little or nothing — with such 
aid it can do every thing. We shall again advert to this subject. 

8ynop$is of a law toproviiefjr the bett-r eitciirittf of Ike lives ofpassengers 

on board steamboats or vessels* 

Sec 1 • Requires all vessels propelled in whole or in part by steam, to 
take out before the 1st Oct. next, a new license, subject to the conditions 
hereafter. 

Sec. 2. Prohibits all vessels propelled as above, from transporting 
passengers or goods '* in or upon the bays, lakes, rivers, or other navigabto 
waters of the United States," after the 1st of Oct without such new 
licence. Penalty for non-c4)mpliance five hundred duliars, for which a 
boat may be proceeded against summairly. 

Sec. 3. Authorises the District Judge to appoint competent and faithful 
persons to inspect hulls, boilers, and mocliinery of every htenm yessel, 
whenever requested so to do by the master or owner thereof, which 
inspectors are to furnish duplicate certificates of their inspection, and to 
take an oath faithfully to di^har^e their duty. No one to be appointed 
who is interested in the manufacture of sti^am engines or machinery. 

Sec 4. Requires the person appointed to inspect the hvU of any steam 
boat, to state in his certificate ihe age of the Uiat, when and where huih, 
and how long it has been running ; and also whether the vessel is in bia 
Opinion sound and seaworthy. Fee $5. to be paid by owner or master. 

Sec. 5. Imposes the same duties on the persons required to inspect tka 
keUers -— the certificates to state the age thereof, and whether sound and fit 
for use. One copy of the certificate to be delivered to the Collector, the 
other to *'be posted up, and kept in some conspicuous part of the boat.'* 
Fee as above. 

Sec & The inspection under the 4th Sec. to be made once a year^ that 
ander the 6th Sec twice a year — tlie certificate of such inspection to bo 
delivered by the owner or master to tlie Ck>llector, under the penalty of 
fcrfeitura of the licence^ and incurring the penalties of running without a 
lioeacc A ^'competent number of esrperienced and skilful engiaeara" to 
Wkapl by tbe ownais oa board 6?ery boat-^and tut nagleet of d^ig ea^ 



Improvements in Steam ApparatUM, lOi 

tiM QjriMn and master liable *^for all damages to the property or any 
passenger on b6ajrd, occasioned by explosion or by derangement of th# 
machinery." * 

Sec. 7. Requires nnder the penalty of $200. that whenever the boat 
stops for pas^tengers, freiglit or (uel, the safety-valve shall be opened *'so 
as to keep the steam down in the lioiler as near as practicable to what it 
is when the boat is under headway." 

Sec. 8. Requires nnder penalty of $300, boats navigating the lakes 
or the ocean, if not over 201) tons, to carry "two long-boats or yawl;, each 
competent to carry at least twenty persons," larger steamers to carry at 
least three such yawls. 

8ec 9. Requires under like penalty nil steamers referred to in Sec. 8. 
to carry with them an engine and suction-hose in good order, and to use 
iron rods or chains instead of tiller ropes. 

Sec. 10. Requires steam vessels running between sunset and sunrise 
to carry lights — penalty $200. 

Sec. II. All penalties to be sued for in the District Court* where the 
offence occurs, or where the owner or master resides. One half for the 
informer, the other for the United States. 

Sec. 12. **Every captain, engineer, pilot, or other person employed on 
board a steamboat,*' through whose ''negligence, misconduct, and inatten- 
tion,** life is lost, shall be deemed ^^guiiiy of mavdavghltr^^ and upon 
conrictlnn, be sentenced to confinement at hard labor for not more than 
ten j'ears. 

Sec. 13. In all actions against steamboat owners or masters, the 
'"bursting of the boiler, collapi<e of a flue, or injurious escape of steam^'* 
shall be taken as ^'fu 11 prima facie evidence, sufficient to charge the 
defendent, or those in bin employ, with negligence, until he shall show 
there was no negligence by him or those in his employment.'' 

The Editor of the American properly remarks — " Here is legislation 
enough. It now remains with travellers and with juries to give it full 
•ffecti upon the first and every fitting occasion." 



Improvements in Steam Apparatus. 

Aw ACT anthorizing the appointment of persons to test the usefulness of 
Invention to improve and render safe the boilers of steam engines 
against explosions. 

Bt it enacted by the Senatc^and House of Representatives of the United 
States of America in Congress assimbled^ That the President of the 
United States be, and he hereby is, authorized to appoint three persons^ 
one of whom at least shall be a man of experience and practical know- 
ledge in the construction and use of the steam engine, and the others, hj 
leasoo of their attainments and science, shall be competent judges of 
the usefulness of any invention designed to detect the causes of explo- 
sioii in the boilers; which said persons shall jointly examine anj 
inventions made for the purpose of detecting the cause and preventing the 
•xplosion of boilers, that shall be presented for their consideration ; and 
if any one or more of such inventions or discoveries justify » in their 
jodgment, the experiment* and the inventor desirea that hit invention 



iImiII be •vfajaeled to ihe tttt, tlieii the teid penoM nay preta«i~mai 
order eveti prepemtioni to be oi«de» and eaeb esperimeots to be tried «• 
in their judgmentB, may be necessary to determine the character and 
asefulness of any such invention. 

Sec 3. And be it further enacted, That the said Board ahall gitre notice 
•f the time and place of their meeting to examine such inventions, and 
shall direct the preparations to be tried, at such place as they shall deem 
most suitable and convenient fur the purpose ; and shall make full report 
•f their doings to Congress at their next session. 

Sbc. 3 Aiuibe it further enetcted^ That to carry into effect die foregoing 
objects, there be, and hereby is. appropriated out of anj money in tha 
Treasury not otherwi^ appropriated, the sum of six thousand dottars ; 
and so much thereof as shall be necessary for tha above purposes shall 
be subject to the order of the said board, and to defray svch expenses a* 
shall be inourred by their direction, including three hundred dollars to 
each, for his personal services and expenses : Provided^ koweter^ And 
their accounts shall be settled at the Treasury, in the same manner as 
ibose of other public agents. 

Rh. M. Johnson, 

Vice PretiJentof the United 8tat« am) Pretiilentoftbe Semttt. 

Jamss K. PoLfK, 
Spetker of the Uouaeor&epi«Motst>fes. 
ArfROttD, June 28, 1838. 

M. Van Buren. 



Emstern Rail Roai. — It is anticipated that the Eastern rail road will 
be in readiness to receive the cars in the course of three weeks. A 
Considerable part of the rails are already laid down, and the whole supply 
of iron is received. We shall then be able to make the journey to Salem 
in the space of half an hour. Although the Eastern stage lines have for 
many years been distinguished for their rapidity and regularity, the 
journey between Salem and Boston will now be made in less than half the 
time of the shortest stage passage, and at a considerable reduction of 
price. We may therefore anticipate a more frequent and intimate inter- 
course between the. residents of the two cities. Boston D, Adv. July 17. 



Steam Ship Sirius, — We see that a mistake concerning this vessel is 
going the rounds of the papers — and therefore have to correct it. The 
Sirius is not to be withdrawn for the present from the Atlantic. The 
vessel which is to ply as a packet between London and St. Petersburgh, 
though bearing tlie same name, is a new and beautiful Iron SteamerfinMk^ 
ed in the spring purposely for that trade. 



Miianf Dee. 19. — ^Three railways are about to be constructed in this 
city, viz., to Gomo, to Moaza, and Venice. That to Oomo will be com* 
menced immediately, (lie Austrian Government having already granted 
a patent for it to M. Bruschetti and Volta, engineers of Milan. M » Bra* 
schetti, well known in Italy as the author of two admirable works dm the 
navigable canals and irrigation of Lombardy, the only books which eon^ 
tain a complete history of the progress of the arts of irrigation and inter* 
nal navigation in that part of Europe, will shordy visit England fbr thto 
purpose of examining the railways in that eountry^ and of putthtosiil|^ 
tiM rails and locomottve engines necessny for those proposed in the Atts* 
tiD4ta]ic Staiea.— ZiM. ifeme^ P«f<. 
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PRESERVATION OF TIMBER. 

THE PROPRIETORS of the mv«niion of 
tbe laid Robert BUI, of London, by which 
Wood may be sotaraled ibronghoot with a 
CompOfcitioD which has been fouTid an efiioieni 
preservative against ordinary decay, the dr\ 
rot, and the gribble worm, having made such 
improvements thereon as have rendered the 
process more simple and efficient, are prepared 
to enter into contracts for the preparation o( 
timber, and lo dispose of the right of using the 
patent procesfi. 



Ceriifieaie glxen ky the British GpvernmenS to 

Robert Bill. 

^ Timber prepared by Mr. Robert Bill was 
pat into the dry rot pit in his Majesty's yatd, 
Woolwich, where It remained for five years, 
and perfectly withstood the fangos rot, whilst 
numerous uthcr specimens were destroyed in a 
fifth part of that lime Other pieces wero 
placed in the soa. by the master ohipwright at 
Shoerness ; and while wood, considered imper- 
vious to the gribble wo'm, was nearly eaten np, 
iho5Q remained untouched. Somo pp«rcimens of 
lirabor.Bo prepared were placed in the earth at his 



The method in question is believed to afford^^j^jesiytg yard, Deplford one half their length 
compl«!te protection to wood, even m the bemg buried, and the other half protruding 



most exposed and disadvantageous positions, at 
a lees coat than any other which has yet been 
proposed. It is applicable to every case in 
Vihich timber is employed : and is particularly 
worthy of attention in the blocks with which 
streets are paved, the rails and sloepers.of rail- 
roads, the frames and planking of the gate* of 
canal locks, the timber used in building dock^ 
and wharves, when the ravages of the worm 
are to be feared, and the pries and the boamf: 
used in every species of hydraulic construction. 
The details of the process may be learned, and 
terms made known, on application to 

JAMES TREAT, 



Oeneral Agent of the Proprietors, 
JNo. 4, Wall at JSew York. 



abovo ground, and pieces cut from the same 
tree, but unprepared, warn put in eompetttii<n 
with them ; at the end of five years ibe former 
remained unchanged, the latter entirely de- 
^itroycd. The^o experiments prove that the 
nferior sorts of tin. her maybe made, at a small 
expense, far more durable than oak, or perhaps 
any known wood, from whicU great national 
benefits may be derived. 

JOHN KNOWLES, 
Secretary of the rCavy Board. 



Certificates* 

I have witnessed a number of the experi- 
inental operations, made for the purpoce of 
testing the practicability of Robert Bill's pro- 
cess for the preservation of timber. In these 
it was shown, that by the addition of improve- 
ments to the original method, the perfect seas- 
oning of timber, by the separation both of \U 
sap and nucombined moisture, oould be effect- 
ed : that almost eve'y description of wood on 
which experiment was made, was thoroughly 
saturated with the protecting material ; and 
that in the single instance, (hemlock,) through 
whose pore? the ipjection was not complete, 
enough wao done to exclude all access of 
moi>ture. The proprietors havo certifica'cs of 
Uie expoirureof \%ood,pieparc'dby Bill s method 
to the moat severe trials, for a space of five 
years ; but were not this proof in their posson- 
Bion,it would bo clear, from the high antisepiie 
properties of the material they employ, thai 
■wood, fully saturated with it, cannot be sub 
jectto any of the drdinary causes of decay. The 
power of the same material to repel the gribble 
worm IS universally admittod.even when mere- 
ly applied as a coating ; but when injected 
throughout, it must act as a perfect protection. 

ColumbU College. N. T. May 25. 1838. 

JAMES RENWICK,LL.D. 

JProfessor of Natural and Experimental 
Philosophy and Chemistry. 



Geneva, N. Y. 15th June, 1838. 

Having seen several specimens of Wood sato« 
rated with Coal Tar (so called,) and believing 
its use would greatly tend to the preservation 
from decay of all exposed timber, in structures 
for Railroads, Bridges or Canals, f recommend 



its adoption, and believe said wood would prove 
to be one of the greatest elements of economy 
that bas ever been introduced into worka where 
timber forms a chief material. 

J.G.SWIFT, 
Late of the U. S. Army. 



PATENT HAMMERED 
RAILROAD, SHIP, AND BOAT 

SPIKES. 

The Albany Iron and Nail Works, have 
always on hand, of their own manufacture, a 
large assortment of Rail Road, Ship and Boat 
Spikes, from 2 to 12 inches in length, and of 
any form of head. From the excellence of 
he material always used in their manufacture, 
und their very general uso for Railroads and 
other purposes in this country, the manu- 
facturers have no hesitation in warranting them 
fully equal to the best Spikes in marketi both 
as to quality and appearance. 

AH orders addresped to the subscriber at the 
works, will be promptly executed. 

J^O.F. tVINSLOW, Ag»t, 

Albany Iron and Nail Works* 

Thp above Spikes may be had at Factory 
prices of Crastus Corning, &. Co., Albany; 
Hart & Merritt. New York ; Jas. II. Whitney, 
do. ; £. J. Fitting. Philadelphia; Wm. E. Cof. 
fin Sl Co. Boston. 3 ly 



ADTEBTISBMBlfTg. 



RAILWAY IRON, LOCOMOTIVES, 

&C' Sue, 

THBsabscribeno&r the following articles for 
■tic:— 
Railway Iron, flat bars; with conntersunk holes and 

mitred joints, J'>9 

360 tons 2by , 15 fi in length, weighing 4 P-^o p«r 
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witn S|)ikc8 and Splicing Plates adaple.i ihcrclo. 
To be sold free of duty lo Stale governaienU, or 
incori>orttted companiee. 

Order* fur Pennsylvania Boiler Iron executed. 

Rail Road Car and Locooidive Engine Tires, 
wrought and turned or unturned, ready to befitted 
on the wheels, viz. 30, 33, 36, 4'2, 41, 54, and GO 
inches diameter. 

E V. Patent Chain Cable Bolte for Railway Car 
axles, in lengths of 12 feet 6 inches, to 13 feet 2^, 
2$, 3, 3f , 3i, 3i, and Sj inches diameter. 

Chains fur Inclined Planes, short and stay hnks, 
manufactured from the C. Y. Cable Boils, and 
proved at the greatest strain. 

India Rubier Rope for inclined Planes, made 
from New Zealand Wax. 

Also, Patent Bemp Cordage for Inclined Planes 
and Canal Towing Lines. 

Patent Felt for placing between the iron chair 
and stone block of Edge Railways. 

£very description of Railway Iron, as well as 
Locomotive Engines, imported at the shortest notice, 
br the agency of one of our partners, who resides in 
England for this purpose. 

A highly respectable American Engineer resides 
in England for the purpose of inspecting all Loco- 
rootivesj Machinery, Railway Iron, £c. ordered 
through us. 

A. & G. RALSTEN & CO., 
28 tf Philadelphia, No. 4 South Front-st. 



MACHINE WORKS OF ROGERS, 

KETCHUM AND GROSVENOR, Paiewon, 
New-Jeritey. The andersigned receive orders for 
the following articles, manufoctured by them, of tha 
most superior descH^ition in every particular. Their 
works being extensive, and the number of handt 
employed being largo, they are enabled to execute 
both large and small orders with promptneas and 
dispatch. 

RAILROAD WORK. 

Locomotive Steam-Engines and Tenders ; Dri- 
vinfT and other Locomotive Wheels, Axles Spring! 
antTflange Tircf ; Car Wheels of cast iron, from 
a variety of paliern?, and Chills; Car Wheels of 
cast iron, wiili wrought Tires ; Axles of best Ame- 
rican refined iron; Springs; Boxes and Bolls for 
Cars. 
COTTON, WpOL. & FLAX MACHINERY, 

Of ail descriptions and of the most improved pat- 
terns, Style, and Workmanslip. 

Mill Ueering nnd Millwright work generally; 
Hydraulic and other Presses ; Press Screws; Cal- 
if nders; Lntfjes and Tools of all kinds; Iron and 
Brass Casiings of all descriptions. 

ROGERS, KETCHUM & GROSVENOR, 
Paterson, N. J. or 60 Wall-st New- York 

51tf . 



ARCHIMEDES WORKS. 

(100 North Moore-street, N.Y.) 
THE undersigned beg leave to inform the pro- 
prietors of Rail Rirjads, that they are prepared to 
furnish all kinds of Machinery for Rail Roads, Lo- 
comotive Engines of any size, Car Wheels, such as 
ase now in successful operation on the Camden and 
Amboy Rail Road, none of which have failed. — 
Castings of all kinds, Wheels, Axles and Boxes, 
furnished at the shortest notice. 

H. R. DUNHAM & CO. 
NewYobk, February 12th, 1836. 4— ytf 

FRAME BRIDGES AGAIN. 

The subscriber will build Frame Bridges in any 
part of the United States, Maryland not excepted, 
and will extend them to as long a span, and war- 
rant them to be as strong, durable, and cheap as 
those made by any other method. 

Having no patent right, he requires no agents. 
A large number of bridges of his construe* ion are 
to be seen. Young gentlemen, who wish, can be 
instroeted in the true mathematical principles of 
buUding bridges, and the apulicaibn of the same to 
practice. JOHN 70HNS0N. 

BwrUmgtitn, T/., Jan. 1838. 



FRAME BRIDGES. 
THE undersigned, General Agent of 

Col. S. H. LONG, to build Bridges, or vend the 
right to others to build on his Patent Plan, wou^d 
respectfully inform Railroad and Bridge (Corpora- 
tions, that he is prepared to make contracts to build, 
and furnish all materials for superstructures of the 
kind, in any part of the United Stales, (Maryland 
excejited.) 

Bridges on the above plan are to be seen at the 
followi-.g localities, viz. On the main road leading 
from Baltimore to Washingron; two. miles from the 
former place. Across the Motawamkeag river on 
the Military road in Maine. On the national road 
in Illinois, at sundry.points. On the Baltimore and 
Susquehanna Railroad at three points. On the 
Hudson and Paterson Railroad in two places. On 
the Boston and Worcester Railroad, at several 
[K)ints. On the Boston and Providence Railroad, at 
sundry points. Across the Contoocook river at 
Hennikar, N. H. Across the Souhegan river, at 
Milford, N. H. Across the Ccmnecticut river, at 
Hancocd, N. H. Across the Andro8cogf>in river, 
at Turner Centre, Maine. Across the Kenneliec 
river, at Walerville, Maine. Across the Genesee 
river, nt Squakiehili, Mount Morrir*, N. Y. Across 
tlo White River, at Hartford, Vt. Across tho 
Connecticut River at Lebanon, N. H. Across the 
mouth of the Broken Straw Creek, Penn. Across 
the mouth of the Cataraugus Creek, N. Y. A Rail- 
road Bridge diagonally across the Erie Canal, in the 
City of Rochester, N. Y. A Railroad Bridge at 
U|)j)er Siill Water, Orono, Maine. This Bridge is 
500 leet in length ; one of the spans is over 200 feet^ 
It is probably the firmest wooden bridge ever built 
in America. 

Notwithstanding his present engagements to bcnU 
between twenty and thirty Railroad Bridges, and 
several common bridges, several of which are now 
in progress of con^truclion, the subscriber wiil 
promptly attend to bu<$inert8 of the kind to maeh 
greater extent and on liberal terms. 

^ . MOSES LONG, 

Rochester, Jan. 19th, 1838. 4- j 
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GREAT TURNPIKE LETTING ON 

THE ZANESVILLE AND MAYS- 

VILLE ROAD. 

Important to Contractors^ Masons, and 
Laborers t€md well worth their attention. 
Sealed propoials, eoclosiiigr recommendations, wi)l 
be received lor the construction of sixty-six miles 
of the ZanesviUe and Maysville Turnpike Road, 
including Graduation, Briaging and Cover, viz : 11 
miles in Muskingum county; 14 in Perry; 12 
miles in Fairfield ; 11 in Ross ; 13 in Adams, and 5 
in Brovrn coun Wi Ohio. By the 20th day of July 
next, notes, profiles and specifications, for the re- 
spective counties will be lefl for the inspection of 
Contractors with the following persons? who are 
anthorised to receive propcsaU for their respective 

Srts of the road, viz : Solomon Sturgisin Putnam ; 
enry Dittoe in Somerset; EInathan Scoficld in 
i^ncaster ; John Madeira in Chillicothe ; A- Hoi- 
lingsworth in West Union, and C. Campbell in 
A^rdeen, opposite to Maysville* Ky. 

The Superintendent will attend on the line to 
read the notes* and make the necessary explanations 
from Aberdeen to West Union on July 23d ; from 
Chillicothe to Lancaster on the 26th ; fromLan- 
caster to Somerset on the 27th« and from Somerset 
to Putnam on the 28th, leaving suitable assistants 
to continue the explanations in his absence, al- 
though it is desirable that Contractors attend with 
the Superintehdent on the respective parts. Pro- 
posals must be endorsed **Pkoposa£s," to distin- 
guish them from letters, and be given in by nine 
o'clock, A. M. on the days ot letting. 

The lettings, together with such further expla- 
nations as may be convenient, will proceed as fol- 
lows, to wit : 

That ytavt of the road in Muskingum will be let 
at Putnam on the 30th of July next. 

In Perry, at Somerset i on August 1st. 

In Fairfield, at Lancaster! August 3d. 

In Rossi at Chillicothe, on August Cth. 

And at Aberdeen, for Adams and Brown* on 
August 9th. ' 

Contracts will be entered into on the days of let* 
ting for the respective counties. The road in the 
different counties must be proposed for separately. 
Minor arrangements will be made known at thv 
time. 

Labourers, take Notice, 

It is intended very promptly to organize a force 
of one thousand strong upon this road immediately 
aAor the lotting, so that most of the graduation and 
bridging may be^ done this year. The district of 
country through which this road passes is not sur- 
passedi if equalled, for healthiness or plentifulness 
m the Onited States. 

JOHN S. WILLIAMS, SupenniendenL 

Lancaster* June 14. 1838. 

PATENT AGENCY OFFICE AT 
WASHINGTON. 

WILLIAM P. ELLIOTT, Artist, for many 
years employed in the Patent Office, will devote a 
portion of his time to the preparation of papers and 
drawings for applicants for Patents, ana attend to 
the procuring of patents forii^ful inventions with- 
out the necessity of a journey to Washington ; and 
will give information by mail, as to the originality 
(d the fame, previous to applying for patents. 

All communications must be free of postage, fiis 
Office is in room No. 10. Patent Office Buildings, 
l^ashington, D. C. 

Wa9hni4^on,AprU9(SlS38. Jyl^St 



PATENT SAFETY FUSE, 
For Igniting the Charge in Blasting 
Rocks, both in dry plaees and under 

water. 

To those acquainted with snd accustomd toe 
using the Fuse, comment or description is unne- 
cessary; to those who are not, we would airoplj 
observe, that it is an important invention to persons 
employed or concerned in Blasting, as by its use 
that hitherto dangerous operation is rendered as 
safe as the ordinary employments of the Farmer. 
It insures certaiuty, and effects an expk)sion ts 
well under water as in the driest situation, adds 
much to the force of the blast, and by rendering the 
priming needle unnecessary, saves ranch time. 

Numerous certificates from those who^hav^ 
tested the Fuse, might be given, but the following 
is deemed sufficimt. 

CERTIFICATE. 
Having seen the Patent Safety Fuse for Blasting 
tested to our satisfactton, we cheerfully certify , that 
we are convinced that it saves much time and labor 
—adds to the force of the blast— ensures certainty, 
and renders blasting peifecUy safe. Besides, it is 
we think, cheaper than the common straw Fuse. 
For dry blasting it is a ^reat improvement; but 
for blasting in wet ground, it is invaluable. Messrs. 
F. Hitchins <& Co., contractors on the Erie canal, 
certify that they have been engaged in the Cornish 
mines, England, where the Fuse is exclusively 
used, and that it has never to their knowledge, 
caused a miscarriage. They confirm our above 
expressed opinion of its value. We make no doubt 
that it will soon be in universal use in blasting 
operations. 

DAVID HAMILTON, 

Superintendent repairs, ErU Canal, i 
W. J. Mc ALPINE, 
Assiatant Engineer Erie Canal Enlargement, 
J. HOUGHTON, 

Engineer Cohoes Compmiy, 
CoHOEs, December lOi 1837. 

The Fuse is manufactured by Baron, Bickford, 
Ealesand Co. at Simsburyi Hartford Co., Conn., 
orders directed to them, or either of their agent% 
wUl be promptly attended to. 

Agents for selling the Patent Safety Fuse. 
David VVatkinson & Co., Hartford, Conn. ' 
A. G. Hazard & Co., 135 Front-st., N. Y. 
Erastus Coming & Co., 361 South Market- 
street, Albrny. N. Y, 

E. F. & A. G. Smith, 29 Exchange-street, 
Rochester, N. Y. 
H. Kingman & Co., Buffalo. N. Y. 
Curtis £ Hand, 16 Commerce-street Philadel- 
phia, Penn. 

Pratt & Keith, South Charles-street, Baltimore. 
MD. 

G^ R. Peake, Richmond. Va. , 

W. B. Peake- Fredericksburgh. Va. 

SHEET LEAD, &c. 

THE Subscribers, Manufacturers of Sheet 
Lead, Lead Pipe, Red Lead and Litharge— have 
always an assortment in store, and for sale, at ITS' 
Front Street, corner of Burling Slip. 

CORNELL & TUCKER. 

117 Sheet Lead and Lead Pipe for Fortifica- 
tions and Engineering, Milled any thfckness anci 
nze to order. 

New- York, March 10, 1838. 3U 
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TO SUBSCRIBERS. 

In consequence of the suspension, for several montha, of iU publication, thm 
present, or Seventh volume, will be commenced on the Ist of July — insttadof 
January, 183^: and the work will hereafier form two volumes each year. 

•^* The MECHANICS' MAGAZINE, heretofore published as a separate 
work, will from this dale be unired wiih the Railioad Journal, and ihc publicalioQ 
will hereafier bear i be in\e o( Railroad Journal and Mechanics^ Magazine, Aiid 
be forwitrded to those who have paid fur the Mechanics* Magazine to a' period 
subsequent to Juiy 2 1837, until they shall have received as many monibs of ihis^ 
as they paid for thai work — or until otherwise ordered, if paid for in advance. 

The terms are Five Dollars per Annum, in advance. 



We uk the aUeptioo of contractors to the following 
notice of the Central Hail-Road Company of 
Georcia. 

NOTICE TO CONTRACTORS. 

Central Rail- Road of Georgia, 

Seated proposals w*ll bo received at the office of 
the Engineer in Savannah until the (st day of Au- 

?'u«t next, for grading twenty-one miles of this road, 
rom the western end of the pre*ent contracts to the 
()gechee riven being one hundred miles from this 
eity. The work will be divided into sections of 
three miles each* and plans and profiles ready ftir 
inspection afier the lOth of July. Further leitings 
including a bridge over the Ogechee River, will 
take plaos eoon after theabove. 

L. O. REYNOLDS, Chief Engineer. 
SavannahiPune 2d: 1838. 

THE NEWCASTLE MaNUFAC- 
TURING COMPANY 

Continue to furnish at the works situated in the 
town of Newcastle, Delaware, Locomotive and 
other Steam Engines— 3nck Screws, Wrought- 
iron work and Brass and Iron Castings, of all 
kinds connected with Steamboats, Railroads, &c. 
Mill Gearing of every description ; Cast WheeU 
(chilled) ofany pattern and size, with axles fiited, 
also with wrought 'Tires ; Springs^ Boxes and 
Bolts for ^ Cars; Driving and other Wheels for 
Locomotives. 

• The works being on an extensive Scale, all or- 
den will be execut^ with promptness and dispatch. 
Communications addressed to Mr. William H. 
Dobb, Superintendent, will meet with immediate 
attention. ANDREW C. GRAV, 

President of the Newcastle Manufact'g Co. 
Newea$ile, Del. March 6. 1838. . - ly. 

NEW ARRANGEMENT. 

mores FOR incuiied planbs op KAILHOADS. 
WB the subscribers have formed a co partnership 
under the style and firm of Folger & Coleman, for 
the manufacturing and selling of Ropes for inclined 
planes of railroads, and for other uses, offer to supply 
ropes for inclined planes, of any length required 
without splice, at short notice, the fnanufacturins 
of cordage, heretofore earned -on by S. S. Durfee & 
Co.^ will be done by the new firm, the same super- 
intendent and machinery are employed by the new 
firm that were employed by S. S. Durfee & Co. 
All orders will be properly attended to, and ropes 
will be shipped to any port in the United States. 

13th month. 12th« 1836. Hudson, Columbia 
County. State of New. York. 

ROB T. C. FOLGER. 

GEORGE COLEMAN. 



PATENT RAILHOAH, SHIP AND 
BOAT SPIKES. 

,•♦ The Troy Iron and NaU Factory keepe coo- 
stantly for sale a very extensive assolrtment of 
Wrouffhi Spikes and Nails, from 3 to 10 inches, 
manufactured by the subscriber's Patent Machinery, 
which after five years successful operation, and now 
almost universal «se in the United Sutes, (ae well 
as England, where the subscriber obtainrd a (latent) 
are found superior to any yet ever oflered in market. 

Railroad companies may be siippliid with Suikei 
having conntendnk heads suitable to the holes in 
iron rails, to any amount and on short notics. AL 
i:iost all the Railroads now in progress in the 
United States are fastened with Spikes made at the 
above-named factory — for which purpose they art 
found invaluable, as their adhesitin is more than 
doable any common Spikes made by the hammer. 

♦•♦ All orders directed to the Agent, Troy, N.Y. 
will be punctually attended to. 

HENKY BURDEN, Agent. 

Troy. N.Y, July, 1831. 

♦♦♦ Spikps are kept for sale, at factory prices, by 
1 & J. Townsend, Albany, and the pTincijial Iron 
.Vlcrchanis in Albany and Troy; J. I. Brower,223 
Water-street, New- York ; A. Ni. Jones. Philadel- 
phia ; T. Janviers, Baltimore ; Degrand &l Siuith, 
Boston. * 

P. S.— Railroad companies would do well to fop- 
ward their orders as early as practicable, as the 
subscriber is desirous of citending the naanufactop- 
ing so as to keep pace with the daily incieaeiof 
demand for his Spikes. 

lJ23am H. BURDEN. 



NOTICE.— To all whom it may concern. 

The undersigned gives notice that he has invent- 
ed a useful improvement in the construction of 
Railroad Car wheels, which has been tried for se- 
veral months on the Beaver Meadow Railroad. 
The undersigned was pre|)aring to lake «mt • 
patent of the same, when a certain Henry Moore, 
who had been instructed by the undersigned and 
employed for aome time in casting said wheels, 
surreptitiously made a catting from bis model and 
secretly despatched a messengf^r to Washington to 
obtain a patent for himself, which the undersigned 
13 informed the faid Moore has done, and is offering 
rights for sale Now triis is to iionry all persons to 
beware of purchasing rights under said patent, m 
the claim of said Moore will be earnestJy contested 
before the proper tribunals of justice. 

^' ^ HOPKIN THOMAS. 

Btaver Meadowt March 26, 1838. Jyl— Jt 



PakUshea 8emi*]II«MlU7, at Fire llallan per 



AMERICAN 



RAILROAD 



KBCBANICS' 



Remarks upon Sherwood's Magne- 
tic Discoveries, . . . 105 

Soaii-Annual Report of the Water 
CoiDOiis^ioners. . . . 108 

Fifth Annual Rejiort to the Buird- 
ing Committee of the Girard Col- 
lege for Orphans, . . .113 

Speciiication of a Patent for a pro- 
cess for protecting articles made of 
Iron and Steel from oxidation . IIG 

Lead Mine in Davidson Co. N. C. 119 

Royal William Steam Ship, . 120 

Enjjlish and Amencan Steam £ln- 
gines, 122 




Vol. VII. — N e w S £ r i e s. — No. 4. Vol. L 



CONTSNTIi s 



I Moral Causes of Recent Disasters 126 
Minutes and Proceedings of the 

Institution of Civil Engineers. 127 
Novel Idea in Civil Engineering — 

Heading Railroad, . . ]29 
Good Examples — Progress of Inter- 
nal Improvements . • 130 
Georgia Railroad . . . 131 
Central Railroad — Liberal and suC' 
' cessful Legislation, . . 132 
Railroad Contracts—OurGreat Rail- 
road, 133 

Railroad Bridge* Burnt — Locomo- 
Steam Engines . . . 134 



NEW-YORK: 

PUBLISHED BY TRE EDITORS AND PROPRIETORS, 

D. K. MINOR, & a C. SCHAEFFER, 120 NASSAU-ST., 

{Up Stairs.) 



COjKJO^, i ST 



1838. 



0» It is to be distinctly understood, that for the period from January to July 
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i I'H/ ililJA I CIRCULAR. 



Mondaj, 



^ f Ffttft^ Annti^ Pair of th$ Mechanics' Insiituie of ih€ Ciif offCw York. 

^e Fai/of fn^ Insttttite will be held at Castle Garden, commenoiDg MoD< 
September Sd^iSSg^- * 

That this exhibition may be rendered worthy of the arts, and of the in^enaitj of 
the American people, the managers appointed to conduct the approacninj^ Fair, 
have determined tu make such liberal arrangements as will insure to the contributorv 
a fair opportunity oF exhibiting: their productions to the fjreatest advantage. 

The object of Exhibition Fairs is to present to the members of the institute, and 
their fellow citizens, who are eng:ap:ed in the mechanic and fine arts, and in manu- 
factures, the means of makin«: their skill and ingenuity known in a way which no 
other facilities afford : the many thousands who visit such exhihitions have a much 
better opportunity of judgino; of the merits of the various productions, than they 
would have hy a mere verbal or newspaper description, besides the advantage of 
seeing brought together in one vast collection, the products of the skill, ingenuity^ 
and industry of our country. 

Premiums of medals, diplomas, &c. will be awarded for a-lt, worthy or mcrito- 
rieus articles exhibited, either as it respects superior workmanship, machinery 
wherein the operations are new, interesting or important, where ingenuity is dis- 
played, or taste manifested, and particularly for all new and useful inventions. 

You are respectfully requested to send, for competition or exhibition, specimen* 
of the articles you manufacture ; and you may be assured that the strictest impar* 
tiality will be observed in the distribution of the premiums. 

Appropriate arrangements will also be made for the exhibition of specimens of 
workmanship in the fine arts, and competent judges will be appointed for their exam- 
ination. 

Steam power will be provided for the accommodation of those who wish to exhibit 
machinery in operation ; an experienced superintendent will take charge of tht» 
department, and contributors in this branch are particularly invited to send or bring 
their machines or models as early as possible, on the 1st September, that the neces- 
sary arrangements may be made in relation to shafting, puUies, ^c. 

In addition to the former method of conducting the fairs of this institute, places 
will be appropriated for the sale of light or fancy articles ; which may be secured on 
application at the institute rooms, City Hall, where any information relating to the 
fair may also be obtained. 



O. WHITTLESY, Chairman, \ j.^ a ^ im. .^... 
JOHN HAROLD, .S.cre/ary,' J ^^^'^ <^ Managers. 



N. 6. All articles for competition must be delivered to the committee, at Castle 
Garden, on the 1st September. Those for exhibition only will be received any daj* 
during the fair, before 10 o'clock A. M. 

New York, June 13th, 183S. 

RULES AND REGULATIONS. 

1. The garden will be opened for the reception of goods, on Saturday > Ist of Sep- 
tember, from 6 o'clock, A. M. until 9 o'clock, P. M., and it is respectfully urged that 
all articles intended for competition may be sent in early in the day. Those articles 
intended for exhibition only will be received any day during the fair, before the hoar 
of 10, A. M. 

2. The fair will open for visitors on Monday, 3d September, at 10 o'clock A. M, 
and continue open every day of the exhibition till 10 o'clock, P. M, 

3. Competent and impartial judges will be appointed to examine all articles pre- 
sented, and premiums will be awarded on all such as shall be declared worthy. 

4. The committee on premiums, and all firms or partnerships in which they may 
be interested, shall be excluded from competition or the award of any premium. 

6. All persons depositing articles, either for competition or exhibition, must attend 
to have them registered by the clerk, at which time they will receive a certificate^ 
which will be required of them when the articles are returned. 

6. Proof of origin must be furnished if required, for any specimen offered for pre* 
mium. 

7. Depositors will receive a ticket from the clerk, which will adroit them with la- 
dies during the exhibition. 

8. Arrangements will be made to exhibit, in operation, all working models that 
may be deposited— contributions in this branch are invittd>-ft competent psreon wiJtt 
taks charge of all models sect for the above purpose. 



ADYKnTiSEu dim. 



"^^ The morning of each day, until 15 minutes before 10 o'clock, shall be appropria- 
ted exclusivdy to the judges, 

10. Members will receive their tickets of admission by applying at the institute 
rooms, any time in the week previous to and during the exhibition. 

11. All articles offered by apprentices, will be received, and adjudged as the pro- 
duclion of apprentices : they must furnish a certificate of name, age, with whomi 
and the time they have served as apprentices. 

12. Articles subject to injury by being handled, should be secured in glass cases. 

13. Contributers are requested to have a person to take charge of their goods, &e., 
during thfl hours of exhibition, as the managers cannot be responsible for any injury 
which may" occur during that time : in the intervals, efficient measures will be taken 
litfi- xneir protection^ , 



NEW yORK & ERIE RAIL ROAD 
^NOTICE TO CONTRACTORS.- 
Sealed proposals will be received by the 
subscriber until Wednesday, 15th of Au- 
gust next, at 9 o'clock P. M, at the office 
of the company, at Tappan Slote, Rock- 
land County. New York, for the grading 
bridging and masonry of ten miles at the 
eastern termination of the New York and 
Erie Railroad. « 

The maps and profiles, together with 
the specification and plans of the materi 
als, and the manner of Construction, will 
be ready for examination at any time af- 
ter the 10th August next, at the office at 
Tappan ; where all requisite information 
relative to the work will be given, and 
blank proposals furnished. Some of the 
sections will be heavy, and will require a 
considerable cjuantity of rock excavation. 
Security will be required for the per- 
formance of contracts. Persons who are 
unknown to the subscriber, or to the En- 
gineer, will be expected to furnish satis- 
factory testimonials. No transfer of con- 
tracts will be recognised. Individuals 
proposing for more work than they wish 
to contract for, must specify the quantity 
they wish to take. 

The undersigned reserves the right of 
rejecting all propositions which appear 
incompatible with the interests of the 
•company. 

For further particulars, apply to H. C. 
)SBYMouR,CivilEnginecr,Tappan, Rock- 
land county, N. Y. 

SAMUEL P. LYMAN, 
Commissioner of the New York and 
Erie Railroad Company. 
July 15, 1838. I 



of very superior workmanship. One of 
them could be delivered at New York, 
and the other in Philadelphia ; 

ALSO — 

Two 4 wheel engines, warranted by the 
manufacturers not to weigh more than 7i 
tons, with fuel and water. These engines 
are of a lot of 8 made at one establish- 
ment, of a particular pattern. Some of 
them are now running, and give very 
great satisfaction. 

A. &G. RALSTON & CO. 
South Front St. Philadelphia, 

Who have on hand 800 tons of T rails, 
2i by 5-8, 2 by I, 14 by i, 1 1-4 by 1-4 and 
1 by 1-4 flat bar rail road iron. Also 
Rims for Locomotivcs,cars,&c.&c. Orders 
for rail road iron executed as usual, 

3 2ra 



LOCOMOTIVE ENGINES. 

The subscribers have for sale in Eng- 
land, ohaccountof whom it may concern : 

Two very superior light locomotive 
BQgines with tenders,&c. complete. These 
engines are suitable for. roads, the super 
structure of which are of wood with flat 
bars. They are of Bury's celebrated 
pattern, and would no doubt give great 
satisfaction:, also — 

Two 6 wheel engines of 11 tons weight, 
•with fuel and water. These engines are 



g(§=»\Ve ask the attention of our readers 
to the following notice of the Chief Engi- 
neer of the James Giver and Kanawha 
company 

NOTICE TO CONTRACTORS. 

James* River and Kavawha Improve- 
ment — Virginia. 

A public letting will be held in the 
town of Lynchburg, on the 12th Septem- 
ber next, of all the work not now under 
contract, on the line of the canal between 
that place and the city of Richmond. 

This work consists of 39 Jocks, 43 cul- 
verts, 3 aqueducts, 2 towing path bridges* 
(oae of which is across James* river,)abcut 
120 farm and road bridges, and from 30 to 
40 sections, besides several heavy sections 
between Lynchburg and the Blue Ridge. 

The locks will generally be of dry ma- 
sonry sheathed with plank. 

The situation of the work will be point- 
ed out to contractors by the assistant en- 
gineers on the lino ; and the general plans 
and specifications will be exhibited at the 
office of the subscriber, in the city of 
Richmond, until the 9th of September and 
in Lynchburg at the time of the letting. 

The valley of the James Fiver is re- 
markably healthy. 

CHARLES ELLET, Jr. 
Chief Engineer of the J. R. and K. 
Company. 3 tsS 



SUBSCRIBERS 

Wm please take noUce that this journal can onljr be sent to those who pay for it 
The delay of payment by many who had received it for years, caused thesuspen- 
mon of its publication for six months, during the past year. Its publication has, 
however, been again resumed, and ihe/irU six numbers have been, or will be, sent 
to all who were subscribers at the period of its suspension, and continued regular- 
ly to all who shall then have paid for the current year ; but after that period, it will 
not be sent to those whose accounts are unpaid ; as a want of means will compel us 
'to publish only a number sufficient to supply those who pay. This measure h 
adopted from necessity^ not from choice, and we hope therefore that each subscri- 
ber will remit the amount due, without delay, as we shall not be able to supply 
them with the numbers after we diminish the number published. 

The annexed bill shows the condition of the account, where there is a balance 
due, according to our books ; and you are respectfully requested to remit tba 
amount by mail, without delay, at our risk* 



To TBI OmdK or the RAILROAD JOURNAL, Db. 

* 

iB3 4& f§3 / 



Not charging for the period of six months, during which the publication was 
pended. 



NOTICE TO RAILROAD CON- 
TRACTORS. 



and streatais of fine water The climate 
of the country is mild and salubrious. The 



Westcmand Atlantic Railroad of the State^^^^ ^^ ^"n*®"^ a*"^ n«^^^ «o severe as to 

of Georgia, iprcvent eaji;r and successful grsdmg.even 

In addition to the 60 miles of this rait i''*i*|f,7»V?ni^^^^^^ 
^.^A r..«»j ».i r... .„-.<_..«:«- :_ a_ -i' ' '•^ time for the fulfiimeDt ofconlrmete 
iMd farmed out for construction in April^;,, ^^ ,„ , .ufficj^nt for this purpow.- 

i^oLl So'^r^on"^f^hll'r'^«"rrr.°^^^^^ "'« »" Other cond tiooS .S^Ung 

SEALED PROPOSALS. ^ ^ ro'flir:;f itreSe^iiSS?: 
Therefor, will accordinely be received «t Uon. filling and signature, at the time and 
the office of the board ol commissioners injolace above desienated. 
Cassville.Caisisoanty.GeorKia between: Credentials setting forth the character 
the eighth and thirteenth ol October next,l,„d competency of the contractors un- 
durmir which time, ensineers will be in|known to the commissioners wUli>e>«- 
attendance on the line of the road to point quired. 



out the localities, and explain by the aid 
of plans and profiles of the route, the na- 
ture atid extent of the work to be done. 

This portion of the route trarerses a 
liasestone region, abounding in springs. 



By order of the board of Commisstooats. 
S.H.LONG,CbTEQg'r. 
OffioeoftheW.CcA.R.R. 
Marietta, )u1y 12, 1888; 4 4t 
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portant discmenea m sL^s^j/f::^ =aiit iy Dr. B«rr HaJ FWip»<J^ 

ftnd commaiucated W i_3i ^^ tr* •!>, Txrt» -af tse ITsrsi 

last sesnoo. I>r. SfccrwToi"* lfc=^'r-L rr^e ra#t :o a L 

offered bj tbe Hob. Mr. TiZ^Kiif x». --.^f it deaase, ^ iriiri fire 

sand copies vere fnacoL imi v:i^m^ '-^ 9vir»»v 1^ 

circulate Thu Keprrt w..: ^ die vir.yi^x ^ a far 

obvioiis in themfchva. 5nc w^iir,i «sksi v. >t t:;t.Ietf iir It 

attitude in which dbe Bi^«i*ttt an^ ttuu^ K^jrt :2ue 

Dr. Sherwood, in fa» MxamrasL w GuurwR. •ficdaret ^aaaeff a* 
inventor of a imiImkI ^vf wiKr^unine '^ ktifite^ 
piace (as wefl as i**!*-"'*^ ^xniv vntxami*- ^ . nw i irg 
either at sea or oo the laut, mt ji ul -m^rtcwn, wy!Ui0K a 
aerratioD, hot ^ lAe ^ #f a« a&e.^ ^ meruf^ He yr-^^^amA m 
eoiaposed extensire tafaiei to JMx'^r^ dur c2^rr!.«cxt:!} c€ 
kmgitade, Tariadoa of tse coccpasd, ic^ £"::«a ^^ ^^-^ 
his discorerj to the aevcse !«« of actail tnaL la poTRaxaoe of this* 
we are iaformed in tl« dacaafcf^t* aor.>3ip«i=7Ti^ t2r» Keport, 
Bmnerous trials were in £Kt pwbjrlr ma-i*. and tiat ibe molts 
•Iwajs rerified the theorr. li^deed, the d j^ars^nts theawehw 
the resolu of sereral sodi trials, in wl Jch Dr Sherwood is said to 
eompated, fitMn the dip or tbe rariau^ii, ibc loaptud« and 
Washington, New- York, St. Louis, Valparaiso, ^^^^^^^^^ 
fffery instance, the results, as there set forth, exUilwt an «: 
Ihooe of astronomical obocrration, which leares **"^^^^^ 
•eore of accuracj and nice agreement. To make the wbote 
mi^ and gire eridence of the correctness and high praef 
Dr. Sherwood's discoveries, testimony of another kindfro- 
fcspeetsJiility and taknt is also introduced mto the does 

Now the first remark which seems to be called w, ■■ 
CmgoiDg itatements, is this— that the very propoaif ^ 
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SUBSCRIBERS 

Win please take notice that this joarnal can onljr be sent to those who pay for it 
The delay of payment by many who had received it for years, caused thesuspen- 
sion of its publication for six months, during the past year. Its publication has, 
boweyer, been again resumed, and the firU six numbers have been, or will be, sent 
to all who were subscribers at the period of its suspension, and continued regular, 
ly to all who shall then have paid for the current year ; but after that period, it will 
not be sent to those whose accounts are unpaid ; as a want of means will compel us 
'to publish only a number sufficient to supply those who pay. This measure is 
adopted from necessity^ not from choice, and we hope therefore that each subscri- 
ber will remit the amount due, without delay, as we shall not be able to supply 
them with the numbers after we diminish the number published. 

The annexed bill shows the condition of the account, where there is a balance 
due, according to our books ; and you are respectfully requested to remit the 
amount by mail, without deky, ai our risk* 
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Not charging for the period of six months, during which the publication was 
pended. 



NOTICE TO RAILROAD CON- 
TRACTORS. 



and streatas of fine water. The climate 
of the country is mild and salubrious. The 



WesfernandAtlantic Railroad of tht State '''■°*'» *•<" ^'i"'*' «'"* »»«'^«'' •» »«\«'« •» ^ 

of Georgia. prevent eas/ and successful grading.even 

In addition to the 60 miles of this rail- |'^'^•Jl%lV fo^Z"f TfiT«f„7^f l^™"*: 

i^t\tT«r/rnd"'rsrjr".n^^^^^^^^^ 
s;ikr;ofi"orthtrr'L''rrutw'^'*« -'« '" »♦»- «"•««"-- -"^-^ 

offered for contract. 

SEALED PROPOSALS 
Therefor, will accordingly be received at 
the office of the board oi commissionere in 
Cassville, Cass county, Georgia, between 
the ei|(hth and thirteenth of October next, 
during which time, engineers will be in 
attendance on the line of the road to point 
out the localities, and explain by the aid 
of plans and profiles of the route^ the na- 
tare alid extent of the work to be done. 

This portion of the route traverses a 
limestone region, abounding insprings. 



relating 
thereto, will be exhibited in printed propo- 
sa B and articles of agreement, blank cop- 
ies of which wi 1 be in readiness for inspec- 
tion, filling and signature, at the time and 
place above designated. 

Credentials setting forth the chairacter 
and competoncy of the contractors un- 
known to the commissioners will be re- 
quired. 

By order of the board of Commissioners. 

S.H.LONG, Ch'fEng'r. 
Office of the W. Cl A. R. R. 
Marietta, ^uly 12, 1838; 4 4t 
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For Uw Railroad Journal and Mechanics' Mofazine. 

Rtmarks upon 8htrtDood*s Magnetic Discoveries. By Alexander C« 

Twining, Civil Engineer. 

Public attention has been latelj directed to the report of certain im- 
portant discoveries in magnetism, made bj Dr. Henry Hall Sherwood, 
and communicated bj him to the Congress of the United States, at their 
last session. Dr. Sherwood's Memorial gave rise to a Legislative Report, 
offered bj the Hon. Mr. Tallmadge, of the Senate, of which five thou- 
sand copies were printed, and which, of course, has been extensively 
circulated. This Report will be the subject of a few remarks, very 
obvious in themselves, but which seem to be called for by the prominent 
attitude in which the subject now stands before the scientific community. 

Dr. Sherwood, in his Memorial to Congress, declares himself to be the 
inventor of a method of ascertaining the latitude and longitude of any 
place (as well as certain other valuable elements of knowledge), and this 
either at sea or on the land, and in all weathers, without a celestial ob- 
servation, but by the dip of the needle merely. He professes to have 
composed extensive tables to facilitate the calculations of latitude and 
longitude, variation of the compass. Sec. from the dip, and has offered 
hb discovery to the severe test of actual trial. In pursuance of this offer, 
we are informed in the documents accompanying this Report, that 
numerous trials were in fact publicly made, and that the results have 
always verified the theory. Indeed, the documents themselves embody 
the results of several such trials, in which Dr. Sherwood is said to have 
computed, from the dip or the variation, the longitudes and latitudes of 
Washington, New- York, St. Louis, Valparaiso, and other places ; and, in 
every instance, the results, as there set forth, exhibit an accordance with 
thoee of astronomical observation, which leaves little to be desired on the 
score of accuracy and nice amemcnt. To make the whole more impo- 
sing, and give evidence of the correctness and high practical value of 
Dr. Sherwood's discoveries, testimony of another kind from men of high 
respectability and talent is also introduced into the documents alluded to. 

Now the first remark which seems to be called for, in relation to the 
Agoing statements, is this — ^that the very proposal of Dr. Sherwood 
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carries an absdrditj on its face; and &hc tliat maj be made -so plain to 
every man in the least acquainted Vitb thesa Objects, as not to admit of 
question. The inventor proposes, bv means of the dip merely, (provided 
he it' also furnished with the time when that dip was observed^ to deter- 
mine the latitude and longitude of the place of observation. But the 
truth is, that for every assignable dip, except that of 90^, where the 
needle is perpendicular to the horizon — there exists an indefinite number 
of places on the globe at which that same dip obtains. At any place 
whatever, except the magnetic poles themselves, if you permit the 
dipping needle to take its position, it is possible, by going either easterly 
jor westerly, to take a line all round the globe and back to the point of 
starting, through the whole of which the needle shall maintain its dip 
unvaried. The proposal therefore is nothing less than this — to deter- 
mine specifically that which ii in its own nature incapable of determina- 
tion by the means proposed. To attempt finding the latitude and longitude 
of a place by the dip merely^ is a problem as' indeterminate as it would 
be to find the unknown sides and angles of a triangle fro|n but one aide 
and one angle given. 

I do not deny that it may become possible, at a future day, when the 
laws which govern terrestrial magnetism shall have been fully developed» 
to determine, with greater or less precision, the latitude, longitude, dip, 
or variation at a given place and time, by having any two of the above 
named elements given, — for example, by the dip and variation both 
given, to find latitude and longitude ; or, by the 'dip and latitude both 
given, to find longitude and variation, 6^, 6lc. I have looked carefully 
to ascertain whether injustice has not been done to the author of the 
invention in question by a loose statement of the means he proposes to 
employ for his object ; and whether, in fact, more elements have not 
been used in his computations than had been unguardedly stated. But I 
have found no indication to this efiect. The language is uniform, in th« 
original memorial, in the legislative report, in the expositions of the 
theory which accompany the report, and most of all, in the examples 
there given to exhibit the actual processes. In all it is the dip merely, or 
the variation merely, which is given in connection only with the time of 
the observation, and the magnetic hemisphere in which it was taken. 

But, even if there were room left 1o suspect an oversight of the kind 
suggested, there is a second circumstance which, equally with the firsts 
goes to subvert the whole professed discovery. It is this — ^that the pre- 
tended results of Dr. Sherwood's computations, as given in the Con- 
gressional documents, although exhibiting an apparent consistency with 
facts already known, are nevertheless utterly at variance with the Itgiti- 
matt results of the very theory from which they purport to be derived. 
There is no need of new and voluminous tables to compute the results of 
Dr. Sherwood's hypothesis, they being all within the compass of simple 
spherical geometry. That hypothesis, as set forth in the memorial and 
documents heretofore alluded to, simply propounds as follows : that the 
earth has tWD magnetic poles, an arctic and an antarctic, situated in the 
polar circles, at points diametrically opposite, and completing a revolu- 
tion westward in those circles once in 666 years, very nearly, or at the 
rate of 32' 26" annually ; that the longitude of the arctic magnetic pole, 
on the 15th of September, 1837, was 93° 16' 03" west ; that the meridian 
of no variation had also then a position which the theory assigns ; that 
the magnetic equator is a great circle of the earth perpendicular to the 
magnetic axis, and makes of course an angle of 23° 28' with the teyr^s- 



n 



Remarks upon Sl^erwaodU Magnetic Discoveries, H9 

trial equator ; and finally, that the dip of the needle is ahrajrs equa^ lo 
its distance from the magnetic equator, that is, to the magnetic latitude. 

With the foregoing elements, then, for mj guide, I turn to page 16 of 
the documents, and select for rerification the example No. 9 there giyen ; 
being the '^ Latitude of Washington, from dip ohsenred by Lieut Wilkea, 
June 26. I83a Dip=r71'' 13' 30 ^'' In this example the latitude, aa 
computed by the author of the hypothesis, came out with a variation of 
only about two minutes and a half from the truth ; and even this small 
difference was explained by Dr. Sherwood to be due to a slight error of 
the observed dip, caused by an imperfection of form in the dipping needle 
used, and which was pointed out to Lieut. WiJkes by Dr. S. before com- 
mencing the computation. Now the latitude of Washington is given at 
98^ 52^ 44" ; and supposing a spherical triangle constituted between the 
place named, the terrestrial pole and the magnetic pole, we have the three 
aides of the triangle as follows : — 

-FirVi/, the distance of the two poles, . . .= 23° 28' 00" 
Second^ the north polar distance of Washington, 

being the complement of the latitude . • .= 51 07 16 
Third, the magnetic polar distance of Washington, 

being the complement of the dip . . .= 18 46 30 

This is the triangle which the hypothesis supposes, and a glance will 
show it to be one whose two smaller sides are together less than its third 
side, and which involves, therefore, an obvious absurdity. The fact is, 
that the greatest dip which, according to Dr. Sherwood's theory, could 
ever obtain at Washington at any period of the magnetic revolution, 
would be 62° 20' 44", or about nine degrees less than the true dip, as 
observed by Lieut. Wilkes. So much for example No. 9. 

I next select example No. 4, on page 14. In this instance the testi-' 
mony is, that the dip was furnished without naming the place of obser-* 
ration ; and the demonstration of the hypothesis consists in the alleged 
fact, that Dr. Sherwood wrought out the latitude and longitude coi rectly^ 
and thereby discovered the true place, from the dip alone. It proved to 
be a dip that was taken by Basil Hall, at Guyaquil. This dip is stated 
at 12° IV 30", and was given to Dr. Sherwood only whh the accompa- 
niments of its having been taken in the year 1821, and ** west of the line 
of no variation and south of the equator ;" it being necessary for the com- 
puter to know (see page 11) '• if the dip be given, whether the place of ' 
observation is east or west of the circle of no variation ; and if the varia- 
tion be given, whether it is north or south of the magnetic equator." 
From the terms enunciated — no denomination being given to the dip as 
north or south — one would suppose it south; it having been taken "south 
of the equator*' — meaning- the magnetic equator. On this supposition, if 
we constitute a triangle whose^sides shall be — the north polar distance of 
Guyaquil, the arctic magnetic polar distance of the same, and the dis* 
tance of the two poles,(23° 28'^ and compute the longitude of the place 
of observation, the result is, that Gapt. Hall must have mistaken his longi- 
tude by an entire hemisphere, and have been really in the central wilds of 
Africa instead of being, where he thought, upon the western seaboard of 
South America. In relation, however, to this truly wonderful result of 
the hypothesis in question, perfect fairness may, perhaps, require us to 
admit a probability that the word **south,'*^ in the enunciation, ought to 
have been printed " north^^'* in which case the error of longitude would 
appear more moderate, not transferring the real place of observation 
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more than ooe-eigfath part of the circumference of the globe, from Guj* 
aquil eastward. The truth is, that at Gujaquil, the dip, in the jear 1821, 
is required by the hypothesis to have been 2V 13', instead of 12° 11', 
the quantity furnished to Dr. Sherwood, and from which he professed t» 
derive, by his process, the latitude and longitude. If any one should 
here propose the question, by what magical process it is that Dr. Sher- 
wood was able to determine the situation of a place, not previously 
known to him, not only by the use of an element whicli in its own nature 
must leave the situation indeterminate, but by the aid of a theory itself 
utterly irreconcileable with the professed result — I can only attempt a 
random solution. It is certainly supposable, in this instance, that the 
operator with Dr. Sherwood's procees, upon the mention of the dip (12° 
11' 30") and of the time of observation (I82I) might recognize it as a dip 
with which he was already acquainted, and which he knew to have been 
observed by Capt. Hall, at Guyaquil. 

Several other criticisms upon the documents accompanying the Legis- 
lative Report might be offered, but tiie few already made are sufficient 
for the object now in view, and perhaps even more than sufficient. 

JVeio-Hovcn, Auguti 3d, 1838. 
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Report of the Chief Engineer in relation to the Plan for crossing 

Harlaem River. 

New.York^ December 12,1837. . 

To die Hooonble tbe Board of Water CommtaBioBers of the City of New-Ymk— 

Gentlemen, — In examinations made with a view of deciding on the 
most proper method, or plan, for carrying the Croton Aqueduct over 
Harlaem River, I find that the late Canvass White, Civil Engineer, in 
his report of January, 1826, to the Directors of the New York Water 
Company, proposed to carry the waters of tlie Bronx over this river, by 
means of iron pipes. The pipes to be supported on a "permanent stone 
bridge," which he proposed to construct at Macomb's Dam. The surface 
of water in the reservoir, from which it was received by the pipes, 
on the north side of the river, was about 80 feet above mean tide. 
No particulars were given in his report relating to the manner of 
constructing the bridge ; but from the general plan, there is no doubt but 
he designed a bridge, only sufficiently elevated above the water of the 
river, to support his pipes and form a roadway. 

John Martineau, Civil Engineer, in his report of January, 1835, to 
your Board, proposes to cross Harlaem River by an "inverted syphon," 
meide of wrought iron, 8 feet in diameter, and supported on a bridge, 
composed of one arch of 60 feet span, over the channel wa^, and the 
remainder by a stone embankment 30 feet high. 

D. B. Douglass, Civil Engineer, in his reports of November, 1833, and 
January, 1835, recommends a bridge of stone masonry, by which the 
regular inclination and grade of the aqueduct would be maintained. 
Major Douglass presented comparative estimates of the cost of this plan , 
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and that of aa ''inverted syphon/'supported on a low bridge ; and Doctor 
Martineau only of crossing by an ** inverted syphon." 

With some difference in detail, it therefore appears that Messrs. 
White and Martineau recommended crossing by iron pipes, supported on 
a low bridge, and Major Douglass by a high bridge, maintaining the grade 
line. Of the practicability of either of the two methods,^there is no doubt. 
The great question is, to determine which, under all the circumstances, ' 
will most economically secure the desired object of passing the water over 
this valley. In the different methods that have been. proposed, I have 
not been able to obtain the detail by which the several difficulties were to 
be overcome, and the estimate of expense obtained. The records to 
which I have had access, only giving the general features, and I have 
seen no drawings of either. 

In order to present the subject fully to the consideration of the Board, 
I have, in compliance with your instructions, prepared plans and 
estimates of each method, which will be submitted with this report. 

The width of the Harlaem Valley, at the grade line, 1450 feet; of 
which 620 feet is on the high water line of the river. The levels of mean 
tide is 118 below the grade level, or 131 below the top of the parapets 
designed for the bridge. 

In April last, Mr. Carmichael was instructed to prepare a suitable float, 
and with sounding rods to examine the bed of the river. In the first place, 
he proceeded on the line of aqueduct as located across the river. He 
found no difficulty in^sinking the rod through the mud ; but the sand 
which lies in a great portion of the bed, from 4 to 8 feet deep on the rock; 
frequently requiring much perseverance to get through it. Commencing 
at the southern shore, rock was found at a pretty uniform level for 220 
fe^t, and ranging from 24 to 33 feet below high tide. At this point the 
rock changed, and became very irregular, and a stratum of gravel at several 
places, prevented the rod from reaching the rock. Lines on each side of 
the centre, at 20 and 40 feet distant, were also examined; and both above 
and below the centre line, the rock was found more regular at less 
depth of water on the westerly side, and at a greater depth on the easterly 
sidie of the centre line. The result was less favorable than had been 
anticipated from previous c»xaminations, and led me to direct surveys, 
with a view of finding a more favorable place for crossing. Ailer all the 
examination was deemed necessary, a line parallel to the located line, 
and 60 feet westerly from it, was considered as presenting the greatest 
advantages for an aqueduct bridge. At this point the rock was found 
more regular, and varying from 32 feet near the south shore, to 20 feet 
below high water line, near the north shore. There is at this location a 
less depth of mud and sand, and consequently greater facility in con- 
structing coffer dams. The sand is not a material impediment, and, 
in some respects, very useful ; but the mud is likely to do much harm and 
no good. At this location the foundation of the piers will range from 18 
to 32 feet below flood tide, and average about 25 feet. The elevation of 
the parapet of the bridge above the lowest foundation of pier will be 163 
feet. 

In deciding on a plan for an aqueduct bridge at this place, the depth to 
which the hydraulic foundations require to be sunk, involving heavy 
expenses in cofier dams and pumping, has an important influence in 
determining the span of the arches. After much exan;iination, I have 
arrived at the conclusion, that 80 feet span for the arches over the river, 
and diminishing by one of 70 and one of 60, to 50 feet ^pan for the arche« 
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on the table land on the north side, will most effectuany combine stabiii^* 
pennanence, symmetry, and economy in the structure. 

The piers for the large arches, from their great height, should be 
constructed hollow, in urder to ensure stability, at the least expense. A 
greater width of pier is required to gife support to the arch, and resist its 
horizontal thrust, than is required to bear the vertical weight of the super- 
incumbent mass. In ordinary cases, particularly for arches of small span, 
it is the usual practice to give the proper breadth of pier, by filling the 
interior with rubble masonry, only dressing the face stone. But in piers 
of great height, designed for arches of large span, this method is not 
advisable, for the following reasons : 

The interior masonry not being dressed as well as the exterior, is liable 
to settle more, and eventually force the face stone to bulge outward, and 
injurcj if it do not destroy the work. A second reason is, the tendency 
that a large mass of masonry has to prevent the uniform and early 
hardening of the cement. The piers for the arches of 50 feet span, wiU 
be much lower, and may be made solid. 

For all the hydraulic foundations, it is believed rock may be obtained ; 
but for several of the piers on the table land, it is not probable we can 
find rock within a reasonable distance, and an artificial foundation of 
concrete and piling must be resorted to. This will require an excavation 
of 12 to 15 feet deep, in order to get the piles so low, as to prevent, in a 

Seat degree, their decay. The concrete should be filled about 3 feet 
ep, so as to constitute a safe foundation after the piles decay ; at which 
time it will have become very solid. 

The most difficult part of this work will be found in laying the 
foundation rock bare, and raising the pier above the water. All the 
other parts may be entered upon, and completed on well known mechani- 
cal principles. But the work of putting down coffer dams, in water 
averaging 25 feet deep, making the work impervious to water, and 
securing it against failure, from the great pressure that must act against 
it, involves much difficult labor, and is subject to great contingencies. 
Works of this kind have recently been accomplished in this country. 
The rail road bridge over the Schuylkill, near Philadelphia, has one of its 
piers on a hydraulic foundation of 29 feet deep ; and ihe foundations of 
several of the piers, and one of the abutments for the Potomac Aqueduct, 
have been put down in 28 to 35 feet water, under the direction of Capt. 
Turnbull, of the U. S. Engineers, which shows the practicability of 
executing such works ; and, at the same time, a history of their progress 
also shows that there is much contingency in their execution, and we are 
thereby admonished to make large estimates for similar work. 

The plan of a coffer dam which I have prepared, and from which the 
estimate of expense has been made, is similar, in its general principle, to 
that last adopted by Captain TurnbuU, on the Potomac Aqueduct. It is 
proposed, however, to excavate the mud between the pile sheeting, and 
allow the clay puddle to rest immediately on the sand which appeara 
compact; and thus remove the difficulty experienced on that work, fit>m 
the soft mud being forced through, between spaces that are sometimes 
unavoidably left between the pile plank, and thereby causing sudden and 
heavy leaks. This excavation in deep water will, doubtless,-be attended 
with much difficulty and expense ; but it is important that it should be 
removed, and I believe it may be done by means of dredging bags, if no 
better mode should be devised. This process of excavation is a slow and 
expensive one, but has been found effectual, in several instances, in 
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dredgififf the channels of rivers in England. There is another point in 
which the work referred to experienced considerable difScultj, and winch 
circumstances then did not admit of a similar remedy ; that is, in the 
great strain which the earth in the coffer dam brought upon the tie timbers 
on the top, and which I propose to relieve by throwing a bank of earth, 
in the form of a triangle, on the outside of the dam. 

The masonry of the hoUow pier is designed to be of large stone, 
uniformly thick in each course, and to be dressed to a joint, not exceeding 
3-16ths of an inch in their beds, and their upper and lower beds to be 
paraileJ' The vertical joints to have a draft equally close, and the centre 
and rear not to exceed half an inch. In other respects, the masonry is 
designed to be of similar character to that proposed in my report of the 
8th February last, with such modifications as the pecuhar character of 
the work demands. 

It is believed that suitable stone may be obtained in the immediate 
Ticinity, for all the work, except the ring or exterior arch stone. The 
quarry has only been opened to a very limited extent ; and it is therefore 
possible, that it may not be found, for an extensive operation, as good as 
it now indicates. It is a gneiss rock, and presents more regularity of 
formation than is usual for its kind in this district. It has a good texture| 
and the appearance a£ great durability ; and will be hard to work, both 
in quarrying and dressing. 

In making the estimate for masonry, I have been governed by the value 
of work that has much similarity, as the same has been estimated for 
contract, by several of the most competent men in this department of 
masonry. We have no work that is precisely similar — that is, of the 
same magnitude ; that from its elevation and inconvenience of access, 
will be as expensive in laying up ; that requires so great a proportion of 
large stone, or the same exactness of execution ; at the same time, there 
is sufficient resemblance to constitute a guide, that with careful applica- 
tion will not lead us materially astray in computing the expense. 

The arrangement for guarding against leakage and the influence of 
frost, is similar to that proposed in my report of the 8th February last, for 
the Sing Sing Bridge, with the addition of an opening in the side or 
parapet w^lls, subsequently proposed for that bridge, in my report of 
31st August last. The opening^^in the side walls was suggested by R. F. 
Lord, Esq., Engineer of the Delaware and Hudson (Danal Company, 
and I consider it a valuable improvement. 

ESTIMATE FOR ONE COFFER DAM. 

5,500 cubic feet of oak timber, at 30 cents . . • $1,650 00 

1,000 '* white pine, at 18 cents . . • 180>00 

90,000 feet board measure, of heart yellow pine, at (30 . 2,700 00 
20,000 " , white pine scantUog, &c., for 

scaffolding, at $16 820 09 

2,0001bs, wrought iron straps, bolts and spikes, at 12 cents. 240 Oi 

Pin timber and treenails, estimated .... * 40 00 

Driving 470 feet of sheet piling, at $2 . . . . 040 00 

Driving 60 guide piles, at $3 ..... . 18000 

Carpenter work and launching frame of dam» estimated . 1,500 00 

Exoavating from interior of dani, 600 cubic yards of mud, at $1 600 00 

500 cubic yards excavation in foundation pit, at 50 cents • 250 00 



Carried forward ...... 8,610 00 
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Brought forward . . $8,610 00 
1,600 cubic yards puddled earth in dam, at 50 cents 800 00 

Pumping during time of excavating pit, putting in lower 
timbers and raising the masonry above water, probably 
90 days with a 20-hor8e engine, including use and 
repairs of engine and pumps, estimated at $20 per day 1,800 00 

$11,210 00 

Add for contingencies on account of the peculiar uncertainty 

of this work, 25 per cent. 2,802 00 

Total cost for one pier $14,012 00 

As a portion of the timber used in one dam may be drawn up and used 
in a subsequent one, or may be used for other purposes, the average for 
the seven piers may be put down at $13,000 each, or $91,000 for the 
whole. 

Having given such a description as, I trust, with the plan herewith 
submitted, will present a satisfactory illustration of the basis on which the 
computation is made, I now proceed to present a detailed estimate of 
the probable expense of crossing the valley, by a high bridge^ maintaining 
the regular inclination of the aqueduct. 

E8TIKATB FOR HIGH BRIDGE, 

Maintaining uniform inclination of Aqueduct 

2,000 cubic yards excavation for foundation at 16 cents • $320 CO 
500 bearing piles for foundation of land piers, at $5 • . 2,500 00 
7 coffer dams, including pumping and excavation of hydraulic 

pits, per detailed estimate, at $13,000 . . . 91.000 00 

3,320 cubic yards in abutments and wings, at $8 . • 26,560 00 

480 '' concrete masonry in foundation of piers on 

table land, at $6 2,880 00 

20,550 cubic yards piers, at $18 369,900 00 

3,460 " large arches, at $30 . . . . 103,800 00 

1,090 " small arches, at $25 . . . , 27,250 00 

Centering for 16 arches, estimated 30^000 00 

5,480 cubic yards exterior spandrels and pilasters below 

water table, at $12 65,760 00 

3,660 cubic yards interior ditto and hance wall, at ^6 . 21,960 00 
11,100 cubic yards parapets, including pilasters and all. 

other stone masonry above water table, at $10. • 111,000 OO 
1,060 cubic yards cut stone in water tables, parapet coping 

and ballustrade railing, at $30 31,800 00 

1,170 cubic yards brick facing at $11 . . . . 12,870 00 

1,320 lineal feet cast iron lining, at $25 .... 33,000 00 

1,300 cubic yards foundation and protection wall, at $2 50 3,250 00 

^ 2,000 cubic yards embankment at 20 cents .... 400 00 

115 feet of aqueduct masonry, from ends of bridge to inter- 
section of grade level with surface of ground, at $31 . . 1,495 00 

Total cost of High Bridge $935,745 00 

(TobecooUiufd.) 
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Fifth Annual Report to ike Building Committee of the Girard CollegM 
for Orphans ; hy Thomas U. Walter, Architect. 

(From Uie Journal of the Franklin Institute.) 

GBBifLEiCEN : — ^I have the honor, in conformity with your resolution of 
the 26th inst., to communicate the following report on the progress of the 
work during the past year. 

The marhle work of the centre building is raised to the height of the 
third story floor ; all the arches over the second story are completed, and 
the quoins are commenced for the vaulting to support the roof ; nearly all 
the marble required to complete the cell of the building has been wrought 
—two of the large ant® capitals are finished, and the workmen are now 
engaged in executing the other two ; three of the columns on the eastern 
flank have been raised to their destined height, two more are ready to 
receive their capitals, and two others are more than half finished ; one of 
these columns has been fluted and entirely completed, and the fluting of 
another is nearly finished ; several of the large architraves have been de- 
livered ; also about 7000 cubic feet of marble for bases, capitals, and 
columns, beyond what has been used, nearly all of which will be wrought 
during the winter. 

The carpenters are now about commencing the centres for the third 
story arches, all of which will be ready to set as soon as the spring opens. 

The easternmost out-building, which embraces the dwellings of the Pro- 
fessors, is nearly completed, and the building nearest the College is in 
such a state of forwardness as to admit of its being finished (if required) 
in three or four months; I am, however, of opinion, that neither of these 
buildings should be entirely completed until the time shall have been 
agreed upon for occupying them, as new buildings deteriorate much 
faster without occupants than with ihera ; it would, therefore, be better Xo 
keep them in such a state of forwardness that possession may be given at 
a few weeks' notice. 

The whole quantity of marble that has been delivered during the past 
year, amounts to 37,648 cubic feet; 31,974 superficial feet have been 
wrought and used in the building, and there are now on the ground about 
13,500 feet of finished work, 182S feet that have been sawed principally 
fer ashlar, and 5564 cubic feet in the rough. 

There have been 873,150 bricks delivered at the work during the last 
season, which, together with the 500,000 left on hand from the previous 
year, make 1,373,150, of which 1,211,150 have been used in the building, 
leaving 162,000 bricks now on the ground. 

All the contracts, have been faithfully executed and every part of the 
work reflects the highest credit upon the superintendents of the various 
mechanical branches ; an unusuaJ degree of skill and industry has been 
evinced by the workmen, and the most perfect harmony has prevailed in 
all the departments of the work. 

The delivery of marble during the past year has fully equalled our 
expectationf , and there remains no doubt that the contractors will be able 
to continue the supply as rapidly as it will be required. 

The expenditures, from December 31st, 1836, to December 30th, 1837, 
amount to $181,839 79. 

There is now on the ground about (85,000 worth of materials and work- 
manship which have not yet been used in the building, and which includes 
e^itali, bases, column blocks, and architraves for the portico, the marble 
for fimshiog the ceD of the main building, and the steps and yard walls of 
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the out*biiildiiig8, all of which will be available for the work of oezt 
season. 

The building is now in a situation to adoMt of more work being done 
daring the ensuing season than has been accomplished in any one year 
since its comroencement ; the marble work of the cell being nearly eom- 
pleted, there will be nothing whatever to interfere with the progress of the 
brick work; all the arches of the third story may therefore be constructed, 
and the building prepared for the roof, before the close of the season, the 
colamns and architraves of the flank porticoes, and the steps and yard 
wallsofthe outbuildings* may also be readily finished during the next 
year, as the whole attention of the stone-cutters will be directed to these 
objects ; ^bout $265,000 will be required to accomplish this amount of 
work ; it therefore only remains for you to say whether the buildings shall 
be advanced thus rapidly or not. 

A temporary roof has been constructed over the whole of the main 
building, and the greatest precaution hcs been taken to prevent injury 
from firost ; conductors have been made to lead the water from the top of 
•11 the arches into sinks in the cellar, for the purpose of preventing the 
rains that fall on the work during the summer from percolating through 
the abutments and arches, and saturating the work in the lower stories. 

Temporary furnaces for drymg and waraMug the building during the 
winter have also been constructed, and the warm air introduced into every 
room in the house, notwithstanding the unfinished state of the work ; this 
arrangement was deemed expedient, not only to prevent injury to the 
arches from congelation and consequent expansion by cold, but also for 
the purpose of evaporating as much dampness from the walls as possible, 
previous to the occupancy of the building. 

Tho expansible properties of iron having been a subject of considera- 
ble conjecture in reference to the bands for resisting the lateral pressure 
of the arches, I was induced to make an experiment for the purpose of 
discovering the actual difierence of temperature produced in the middle of 
the walls, by the extreme heat of the summer and the severest cold of winter. 
Although I have never had an idea that any evil could possibly result 
from the expansion of the iron in question, by an increase of temperature^ 
the materials which surround it being subject to an expansion almost (if 
not quite,) equal to that of the iron, yet the satisfaction to be derived from 
positive evidence on the subject is sufficient to give interest to the expe- 
riment ; I shall therefore give a brief account of the manner in which it 
was conducted, so as to enable you to judge how far the result may be 
relied on. 

The place selected for the experiment was the brick wall between the 
south vestibule and the large rooms ; the thickness of this wall is ^ve feel 
five inches, and its distance from the south front of the cell twenty-six 
feet ; the sun had therefore full power upon it during the summer, and in 
the winter the whole building was covered with a temporary roof: I 
should also remark, that the experiment was completed before any fires 
were made in the furnaces. 

On the 23d of September, 1836, the temperature on the work being at 
82^ Fahrenheit, a self-registering minimum thermometer was placed upon 
the iron band in the middle of the wall, and the work constructed as 
solidly around it as the rest of the building. 

On the 29th of July, 1837, the temperature being again at 82^, a hole 
waA made in the waU^ and the thermometer taken out, when it was.found 
that the register had descended to 42° during the intermediate winter, the 
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•extreme cald of which was 3^ below zero : thus we find the greatest cold 
iu the middle of the walls to be 42°. 

On the 16th of January, 1837, the temperature on the building being ^14^ 
Fahrenheit, a self-registering maximum thermometer was placed on the 
iron band in the middle of the aforementioned wall, on the same horisontill 
line with the other thermometer, and about sixty feet distant from it, a 
space having been left in the wall when it was built, for the purpose ; 
which space was walled up around the thermometer as firm and compact 
as the ijpst of the work. 

On the 16th inst., the temperature on the building being again at 24^, 
the walling was taken out, when it was found that the register in the ther- 
mometer had gone up to 61° during the intermediate summer, the greatest 
heat of which was "94*^. 

We have therefore 42° for the lowest temperature of the iron bars, and 
€1° for the highest, making a difference of 19°. 

The expansion that an increase of temperature of 180° produces upon 
malleable iron, is given by Dr. Ure, in his Dictionary of Chemistry,* as 
follows : 

From experiments by Smeaton yir of its length ; according to Borda's 
experiments x^t of its length ; and according to Dulong and Petit rir of 
Its length. 

Mr, Hassler, (of New-Jersey,) in his " Account of Pyrometric Experi- 
ments," read before the American Philosophical Society, June>S9, 1817,t 
finds the expansion to be equal to yi? of its length ; and in a work on 
Natural Philosophy^ by Biot,| we have the experiments of Lavoisier and 
Laplace, made in 1782, giving an expansion, under the same increase of 
temperature, equal to -j-J-g- of its length. 

The trifling difference in these results may be attributed to a difference 
in the density of the material. 

Now, if 180^ will increase a bar tSt of its length, (this being the greatest 
expansion obtained by the foregoing experiments,) 19^ will lengthen it 
only T^T ; hence the bands around the rooms of the College, (each being 
54 feet long from the points of support,) will be subjected to a difference 
in their length between the extreme heat of summer and the 6everest cold 
of winter, of ys^-g-, or tV of an inch. 

This being the actual difierence produced in the length of the iron bands, 
by the greatest change of temperature to which they can be subjected, it 
remains for us to consider the expansibility of the materials with which 
they are surrounded. 

A table on the expansion of different kinds of stone, &c., from an 
increase of temperature, is given by Mr. Alexander J. Adie, civil engineer, 
in a paper read before the Royal Society of Edinburgh, on the 20th of 
April, 1835,1) in which he makes the expansion produced upon bricks by 
180^ of Fahrenheit, equal to taSt of its length, or -^^ of an inch in 54 
feet under an increase of temperature of 19^. 

If, therefore, the maximum expansion of one of the iron bands in the 

wall off the College is f\ of an inch, and the brick work surrounding itt^** 

the difference is then reduced to nearly T^of an inch : but if we consider 

«that the rariation oi temperature in the interior of the wall is only 19^, 

* Ure^t Dictionary of Chemistry, page S73. 

t Transactions of the American Philoeophical Society— now series- Vol. I. p. 837. 

% Phyei^ae do Biet, Tol. I. 

J SeeJoaraal ofiheFranUiainetitttUof the SUteof PeaiMylvaBia»Vol. XX.|».SO0- 
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while the exterior is«subjected to the extremes of heat and cold, it wilJ be 
obvious that the aggregate expansion and contraction of the brick work is 
eren greater than that of the iron. 

From these considerations it is evident that not the slightest injurj can 
possibly result from the use of iron in the construction of the College. 
I am, gentlemen, very respect fully your obedient servant, 

Thomas U. Walter, Architect. 
Girard College^ December 30M, 1837. 

To James Hutchinson, Eso* 

Chairman of Building Committee^ Girard College for Orphans. 



Specification of a Patent for a process for protecting articles made of Iron 
or SUelfrom oxidation. Chanted to M. Sorbl, of the city of Paris its 
the Kingdom of France » December^ 1837. 

To aU whom it may concern; be it known, that I, M. Sorel, of the city 
x>f Paris, in the Kingdom of France, have invented, or discovered, a pro- 
cess, method, or methods, by which various articles made of iron or sted, 
may be effectually preserved from oxidation, or rusting, by the galvanic 
action produced by zinc, and I do hereby declare that the following ii a 
full and exact description thereof. 

It is well known to chemists and to all persons versed in the physical 
sciences, that a galvanic action is produced by the contact of two metals 
different in their natures, and that the most oxydable of the two metals 
so brought into contact becomes positively electrified ; whilst that which 
is least oxydable becomes negatively electrified.and also that, when brought 
into this state, the most oxydable, or positively electrified metal, has a ten- 
dency to become oxidized, and will abstract oxygen from compounds 
containing this agent ; whilst the least oxydable of the two metals will be 
protected from oxidation, although exposed to agents which would oxidize 
it, but for the contact of the negative metal. My process depends, for its 
efficiency in protecting iron and steel from oxidizing, or rusting, upon the 
manner in which £ apply this principle. 

The process of covering articles of iron with tin is well known, and is 
exemplified, most largely, in the manufactory of what is usually known 
under the name of sheet tin, or tin plate, which consists of thin sheets of 
iron coated with tin. In this material there is necessarily galvanic ac- 
tion between the two metals, but it is to the disadvantage of that which 
\l is proposed to protect, namely, the iron, which being more oxydable 
than tin, becomes positively electrified, and has its tendency to rust 
increased ; the protecting effect of the tin depending in this case en- 
tirely upon the perfectnpss with which the iron is coated by it ; as is 
cleariy evinced by the rusting of the iron whenever any portion of this 
coating is removed, and the iron is exposed to the action of air and mois-* 
ture. Were the galvanic action in favor of the iron, it would be protected 
notwithstanding the abrasion of the tin, as its protecting influence is no( 
limited to the mere point of contact, but extends far beyond it. 

In the scale of the oxidability of the different metals, commencing 
with those which are the most oxidable, it has been found that zinc 
stands before iron, and it follows therefore, that when these two metals 
are brought into contact, a protecting influence will be exerted upon the 
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Iron by the zine, and that the rusting of the former metal will be thereby 
prevented. 

It might be supposed from the fact that zinc is more oxidable than 
iron, that this metal, if employed to protect iron, would itself soon become 
oxidized, or rusted, and would consequently, leave the iron unprotected ; 
and such reasoning would undoubtedly be just, but for another fact, well 
known to chemists, that there are certain metals, of which zinc is one, 
which after they have acquired a thin superficial coat of oxide, are thereby 
effectually protected from the further absorption of oxygen, under ordi- 
nary exposure. 

Having thus fully exemplified the principle upon the application of 
which my process is dependent for its efficacy, I will now proceed to give 
the necessary details, and the various modes which I have devised, for 
carrying the same into operation. These modes which I have essayed, 
are five in number, and are as foUows : 

Firsts applying the zinc to the iron or steel in the manner in which tin 
is applied in the pTocesB of tinning. 

Second^ applying a galvanic powder in the manner of paint, which 
consists in mixing the zinc, reduced to fine powder, with oils or resinous 
materials, so as to form a paint or varnish, with which the substances to 
i>e protected are to be covered, in the ordinary manner of painting, or 
varnishing. 

Thirds coTering the articles to be protected, with the galvanic powder, 
consisting of zinc finely comminutedL 

Fourth^ wrapping the articles to be protected in what I denominate 
galvanic paper. 

Fifths anointing or covering the articles with a galvanic paste, con- 
sisting of any suitable fatty matters, such as purified lard, in which the 
galvanic powder has been freely mixed. 

The first process, that of coating the articles to be protected with 
metallic zinc, is to be effected much in the same manner in which tinning 
is performed, that is to say, the articles to be coated must be rendered 
clean, and free from oxide, by processes analogous to those followed in 
preparing them for ordinary tinning ; such as imniersing them in diluted 
sulphuric or muriatic acids, scouring them, and so forth ; which processes 
being well known, need not to be described. The zinc, in like manner, 
must be fused in proper crucibles, or other convenient vessels, adapted to 
the nature and and size of the articles to be operated upon ; special care 
being taken to keep the metal covered with sal ammoniac, or other proper 
flux ; and to regulate the heat in such a way as is required by the volatile 
nature of the metal. The articles to be coated, after being dipped into 
the melted zinc, are to be withdrawn slowly, that too much of the metal 
may not adhere to them. They are then to be thrown into cold water, 
rubbed with a sponge, or brush, and dried as quickly as possible, as 
otherwise they may be injured by the appearance of dark spots, which it 
is desirable to avoid. 

When chains for cables, or for other purposes, are being withdrawn 
from the zinc, they must be shaken until sufiiciently cooled to prevent 
•the links from being soldered together by the melted metal. The coating 
of small chains requires careful management, but by the following pro- 
cedure it is effected without difficulty. Whilst in the dilute acid, they 
are to be moved about to expose all their parts equally to its action, 
they are then to be dipped into muriatic acid, and immediately dried in 
a reverberatory furnace. The melted zinc being ready, and covered with 
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4Md ammoniac, the. chains 4ire to be put into it, and suffered to renuda 
4here about a minute ; they are next slowly taken out by means of an iron 
skimmer, or other convenient instrument, which will allow as much of 
the zinc to drop from them as can be got rid of in that way ; the linkB, 
however, will still retain too much zinc, and will be soldered together. 
To correct this they are to be put into a reverberatory furnace, to be co- 
vered with charcoal, and retained at a red heat for about a quarter of an 
hour, during which time they are to be moved about by means of an iron 
poker ; by this treatment the excess of zinc will be discharged ; they are 
kept in motion until the zinc is solidified. When small nails, .and suck 
like articles, are to be coated, the process should be performed in small 
crucibles, this being necessary to prevent the danger of spoiling considei^ 
able portion of zinc, which results when iron has been kept in it for a 
eonsiderable length of time, as it is thus rendered unfit for the purpose 
of a protective coating. In all cases the purest zinc should be employed. 
Wire may be coated by passing it through the melted zinc, as it is wound 
off from one drum or reel on to another. 

When articles of iron have been coated with zinc, it is sometimes de- 
sirable to cover this coating with one of tin ; more especially when culi- 
nary vesseb are the subjects of the operation. It may also be resorted to 
when it is desired to give a brighter and more handsome surface than the 
zinc affords ; such a coating of tin will not destroy the galvanic effect <^ 
the zinc ; and it is to be effected in the ordinary way of tinning, particular 
care being taken not to heat the tin too highly, or to keep the articles in it 
•o long as to renM>ve any portion of the coating of zinc. 

The galvanic powder, consistinc: of zinc reduced to that state, may be 
obtained by various means ; the following, however, I have found td be 
the most economical of any which I have essayed. 

The zinc is put into a reverberatory furnace, and brought nearly to a 
led heat, care being taken to prevent the access of a current of air ; it is 
then carefully skimmed, and covered with sal ammoniac 

Iron filings, equal in weight to about one-tenth part of the zinc, are t# 
he moistened with muriatic acid, and thrown on the fused zinc ; the whole 
is to be covered with finely pulverized charcoal, and the heat of the fused 
metal raised to whiteness, and so retained for a quarter of an hour, agi* 
tating it at intervals by means of an iron poker. The melted mass is then 
to be run off into a brick or cast iron reservoir, which is covered with a 
plate of cast iron to prevent the combustion of the zinc Through am 
aperture on the cover, a poker, or stirrer is to be introduced to agitate 
tithe alloy, which is to be done until it is cool, when it will be in fine powde& 

The galvanic paint is prepared by grinding this powder with the fluid 
which is to be employed to form it into a paint, or varnish. Various fluids 
may be used for this purpose. I have sometimes employed the oil dis. 
tilled from coal taiv Coal tar itself answers well, with the additicm of one* 
third of spirits of turpentine, or of a sufficient quantity to bring it to a pro- 
per consistence. For purposes where the odour of this mixture would 
be objectionable others nay be substituted. 

Articles of polished steel, or iron, packed in this galvanic powder, so 
^s to ba covert^ theieby^ will be preserved from oxidation, even shoaU 
they beeome moistened from any accidental cause. 

Galvanic paper may be prepared either by the mixing of the powder 

wiUi the pulp in the manufacturing of the article, or by tai^g the ordinary 

wrapping paper, coating it with any suitable adhesive substance, and 

4ifiiag the giilvanic powder over it. Polished, or other articles, wrapped 
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in fiieh paper^ will be effeetaaDy protected from nitt by the galvanic 
action. 

The preparation of the galvanic paste has been sufficiently explained,* 
and its operation in protecting the articles coated with it will be readily' 
understood, aa it is analogous in this respect to those previously described. 

Having thus fully explained the principle upon which my process of 
protectinff iron and steel from rusting, or oxidating, is dependent ; and 
having aLM> given the various modes in which I have oontemplated the 
carrying the same into effect, I do hereby declare that what I claim as of 
my invention, and wish to secare by letters patent, is the employment of 
zinc, in various forms, as a covering to the respective articles to be 
thereby protected, as herein set forth. I do not claim to be the discoverer 
of the principle of the protection of metals from oxidations by galvanic 
action : nor do I claim to be the first to have proposed the employment 
of zinc from the preserving of iron therefrom ; masses of zinc having been' 
appUed, or it having been proposed to apply it in massea, to steam engine 
boilers, and probably to other articles, with this intention ; bat from this, 
my plan, or mode of procedure, differs as obviously as it surpasses it in 
efficiency, and in its applicability to numerous purposes in the arts where 
the application in masaes would be impossible, or altogether unavailable^ 
— J6. SORBL. 



Lead Min$ in Davidtan County ^ N. C, 

Extract of a Letter from Dr. Austin, the senior Editor of the Westera 
Carolinian, written from Davidson county, on the 27th June : 

**Being in the vicinity of the Lead mine of Messrs. King, Thomas,, and 
Company, I called to see the progress they are making in the work. 
Since my visit several weeks ago they have made considerable progress, 
and the place begins now^o assume quite the appearance of a mining 
establishment : several houses have been built for the accommodation of 
the workman; a substantial dam has been erected across the small creek 
near the mine, and pretty extensive works for washing, and cleansing the 
ores have been finished, and perform their offices well. A furnace too, 
for smelting the ores is nearly completed. The calculation of Mr. King 
is, that about the 4th July, the furnace will go into operation, and the 
smelting progress commence. The Company at this time, have 48 to 50 
hands at work on the various operations connected with the establishment, 
and it is probable their number will soon be increased. 

This vein, or lode of lead, was discovered last Fall by the owner of the 
land, who afterwards sold it to Mr. Roswell A. King & Co., — the enter- 
prizing gentlemen who are now carrying it on. He saw the indications of 
the ore on an elevated place in his field, where the back of the vein pointed 
out, and supposing it to be a gold, or silver vein, commenced sinking a 
shaft, and in the depth of a few feet struck into a perfect mass of ore» 
which turned out on trial, to be very rich. Mr. King 6^ Co., have sunk 
or rather are now sinking two shafts some distance in advance of the first 
opening, with a view of cutting the vein at a depth of 90 or 100 feet ; at 
the depth of 60 feet, they drove an adit to the vein, and found it to be 
large, and ^^ielding quantities of fine ore. Thus fiar, the prospects of thia 
lead mine are very flattering, and promise ample remuneration to the 
gentlemen engaged in it, for their spirit, and enterphze. 

The character of the ores of this mine is what mineralogists call' 



w 



120 Ropal Wittiam Steam Ship. 

carbonate of lead : — ^there are bat few mines of this kind of ore in the 
world. It is said that the ores of the Le Motte mine in Missouri, are of 
this description. Most beautiful chrjstals, or rather clusters of chrystals, 
are occasionally found in the ores taken out at this place. I have brought 
away with roe several as Cabinet specimens. There are also large 
masses of what may be called the earthy oxide of lead, which, from all 
appearances are quite rich with the metal ; I think it yery likely that these 
ores are at a great depth, or in other parts of the vein, may assume the 
sulphuret character : in fact there are some strong indications of the 
change. I do not know that this change, should it take place, will add 
anything to the value of the mine, as I understand the Carbonate ores, 
are as easily managed as those of a Sulphuret character. 

The crops in Davidson are promising. Wheat is very fine. Cotton is 
small, but has a good color, and is thrifty. Com is rather backward for 
the time of year, but generally looks well 

A few days ago I visited the Lexington Cotton Manufactory, which is 
now on the eve of being started. It is a very fine estabUshment, and 
every thmg about it seems to be admirably arranged. The Company 
have engaged as Manager a gentleman by the name of Kerns, who has 
extensive experience in the business, and whose skill and industry 
I doubt not will soon show themselves in successful results. This 
establishment will be quite an ornament to Lexington, and the 
gentlemen engaged in it deserve, and will meet success for the very 
spirited manner in which the whole enterprize has been gotten up, and 
thus for earned through. Davidson is the daughter of Rowan, but she 
seems to be going ahead of her parent 



Royal William SUam Ship. 

' ye»>'York Harbour, July 2ith, 1838, • 
To Uie Editor ofUieCoqrter and Enquiter- 

.^?"^^f ^^« -^™c"can public took so much interest in the success i>f the 
•Smus'^ and -Great Western," shewing by the kind reception th^y gave 
to the commanders of those vessels how sincerely the people of the United 
States were gratified at the solution of the great problem of crossing the 
AUantic by ships propeUed by machinery, I am confident I shaU add stiU 
more to the public gratification, and more particularly to that of the 

result of the "Royal Wilham's" voyage from Liverpool. The ship left 
the nver Mersey at 6h. 30m. P. M. of the 5th Julyfand arrived at her 
anchorage here at 6h. 36m. P. M. of the 24th of July, being IS day s^ 
u"T T ^ P"«^5 »>«t if I deduct three hours and a half, durinir 
rl!k?nl"l f^^^'^jn was Stopped for the purpose of attaching nel 
packings. Ac when 9 days from Liverpool, the total time occupied in 
sUamtng was eighteen days nmeteen hours and a half, and that toithout 
S!^^'iIi*T" •^icf?^''' ^ mT*''^ '*^ fnachinery. From PUot to PUot 
oi^ tfT cl:Jr^' ? ^— -I Tbe "Royal William'' is 276 horse power, 
w^rlSi T'''^ pnnciple ; she has three separate circular boileri 
r™SJ. ^T'"'^ !!!*^?' ^^^ ^^ ^"^^^ 5 ^^ ^« «t«*«n ^ economised by 
!21Tf '^'^''^- ^"^J!? '^"^ ^^^ ^"^y^SP across the AUantic. the 

rZ^rinn^?^"'!'^ "^^l^ *"''*'*'• ^^* ^ "*^^ «^ok«. and her total con- 
•umpuon of fuel was 851 tons 2cwt 2qrs from anchorage to anchorage. 
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itofhig a ifufficient quantity pn board for ^00 miles additional steaming, 
hanng still in her hold 59 tons 7cwt. She has worked the whole 
distance at an average of 2cwt.] lib. per mile, or going more into scientific 
detail, 61b'. 4oz. per horse power per hour, a result, I believe, unprecedent- 
ed at least in Europe. 

Leaiving England in the middle of summer, it may be said that her 
Toyage has been long, and that her predecessors did more than she has 
done. To prevent such an erroneous opinion going to the world, I give 
below a detailed statement of the different winds she has encountered on 
the passage; winds as adverse as any winter season generally produces, 
and as a proof that the Atlantic has been visited with Westerly gales, 
I beg to state that in latitude 42 and longitude 61, we overtook the '6ir 
James Kemp," out 58 daysr from Dundee, and in latitude 40 29, and 
longitude 68 l&i we passed the *'Hibernia" which vessel left Liverpool 
on the 17th of June, 18 days before the *'Royal William." The under- 
named Packets have not yet reaehed New York, and as their usual 
passages are much shorter than that they are now on, nothing can show 
more clearly the Adverse weather in the Atlantic for vessels coming to 
the westward. 

North America« left 16 June. 
Roscoe, '* 24 •* 

WUliam C. Nye* •* 26 ** 
LouisviUe. " 26 »* 

Total time of the Royal William between Liverpool and New York, 
18 days and 23 hours. 

Days. Hours. 
Winds blew from N.W. to S.W. 11 11 

N.W. to North 2 '17 

S.W. to South 2 6 

Easterly 1 17 

Calm I 2 



18 23 
iSow as tlie eoiifie from Cape Clear to New York is about W. by N. it 
is evident the ** Royal William" bad to contend against eleven and a 
half days of opposing winds, that i^ to say, those blowing between S.W. 
and N.W. ; and as it frequently blew gales, I trust some credit will be 
given to a vessel which has opposed them so successfully. For the first 
deven days she had no opportunity for setting her fore sail or fore top 
tail. As a proof of her capabilities for speed, it is only necessary to give 
the result of the last seven days she was at sea, during part of which time 
ihe had 66 hours of head-winds — 

Noon ending 18 July, — 206 miles, 

19th •• 240 '< 



20th *« 


182 


u 


21st " 


179 


u 


22d*< 


230 


u 


23d" 


239 


CI 


24th 


239 


u 



Total in seven days, 1,514 miles 
*Phe above are by ohservatiom — by dead reckoning she ran 857 miles 
6n the 93d. 

The **Royal William** is fitted up with water tight bi|lk heads, 
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which by diriding the hull info five coropaitraents, renders h perfeod^ 
Mdle under almost anj circumstances ; certainlj from coUisiovi or &nr% 
this plan of dividing the vessel into sections, was originallj adopted by 
Mr. C. W. Williams of Liverpool, to whom the public are indebted for w 
ereat a means of preservation to human life, and which has gained fain 
in England the applause of the public at large. The '* Royal l\'iihani'' 
belongs to the City of Dublin Company, established in 1824, to run ebtmat' 
ers between Liverpool, Dublin and Belfast. They have a fle^t of 17 
Tessels employed in the Irish channel, which make annually about IMO 
Toyages, and from the peculiar care used in their construction, and frata 
almost daily inspection, not an accident has occurred to eudang«r hSe 
during a period of 14 years. 

The experience acquired by the Managing Directors has led pertiit 
in the United Kingdom to solicit their assistance in the formation of a 
Company to run Steamers of a large class between Liverpool and New 
Tork ; and in consequence of that assistance being afibrded, pr^gvesa has 
been made. Subscribers have come forward, and two vessels of 14^50 
tons and 420 horse power each, are now in course of construction, to bt 
followed by others as numerous as the wants of the station will ultimajlci^ 
require. I am, Sir, your obedient servant, 

Jas. C. Shaw, Marine Manager. 



From tbe Anny and Navy Chronicle. 

English and American Steam Engines, — Steam ^Ship Great Western and 

U. S, Steamer Fulton. 

Mr. Editor : I have to ask the favor of your allowing me, through the 
medium of your columns, to reply to an article that lately appeared in 
the British and Foreign Review, on " Maritime Steam Projects," and at 
the same time to furnish some comparative data in relation to the steam 
sdip Great Western and the U. S. steamer Fulton ; the former acknow- 
ledged to be the chef cTceuvre of English manufacture, and the latter an 
experiment on the part of the Navy Department, to test the practicability 
of applying steam to vessels of war. 

The article above alluded to, thus reads : 

*' The maritime steam projects now being carried on are grand enough 
to satisfy the most ardent mind for at least a quarter of a century to come. 
The Government [British] has determined to support the communicattioii 
with the East by way of the Mediterranean, Cairo, Cossein, and the Bed 
Sea. But no energy and devotedness, backed even by the wealth of the B^a^ 
will.with the present machinerj, which is behind the age, stem the opposing 
monsoons. It is, however, as we will show, to be accomplished. It is cruel, 
• to exhaust the minds,the thews and sinews of such men as Chesney and 
Waghorn, and many more, by a pertinacious adherence to antiquated and 
imperfect systems, solemnly maintained by the assumptive cautiousness of" 
pretended wisdom. Thevoyageto Alexandria may be expensively performed 
by boats of the common construction. The monsoons are to he met and 
overcome, the short head seas to be ploughed through, and the passage 
unerringly made by means of the high pressure steam only." 

'' The boats intended to attempt the passage to North America are 
nearly completed. They are about the tonnage of an eighty gun <hi^» 
and all that skill can do to render them worthy of the enterprise haa^been 
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dmf ; but the. engiaes are low pressure, and occupy to much tpac«i and 
tiXp so heavy, that it may be doubted their being able to carry a sufficient 
sMpply of fuel, particuIarJy if they were to be opposed by adverse galet« 
With fine and simple high pressure engines, and using distilled water, they 
would have performed the voyage easily. The same observatbna are 
applicable to the intended passage by steam round the Cape of Good 
Hope. High pressure engines and distilled water must be adopted, or it 
will fail." 

To a person unacquainted with the objections to the English conden- 
sing engines, (low pressure) this mention of high pressure as the plan of 
engine, would not be construed in- a manner at all flattering to the philo- 
sophy of the writer ; for, if he does not mean that the conventional unit 
of weight and velocity, termed horse power, is more powerful in a high 
-than in a low pressure engine, it id a fair testimony of a tacit acknow- 
ledgment of the practical inefficiency of their condensing engines to pro- 
^pel a vessel against an undue resistance in the winds or currents, and to 
^perform long voyages, in consequence of their immense weight and bulk; 
tk» former supported by lessening the space and impairing the qualities 
of the vessel as a " sea boat,'' and the latter accommodated at the ex- 
pense of capacity for fuel and stores. 

Now as one of the leading objects of this reply is to point out the 
.ioisfficiency of English Engines when compared with those of this coun- 
try, for the purposes of sea navigation, on account of their undue weight 
and consumption of fuel, the following acknowledgment on the part of 
their advocate, is very opportune for mj purpose, as it is fair testimony 
of the absence of improvements of their present engine, over tliat of the 
Inventor, Watt — 

^ The size and weight of the boilers make'larger vessels necessary than 
are required for the duty they are intended to perform, and thus the first 
cost is considerably increased, and afterwards all the charges ; the quan- 
tity of merchandize proportioned to the tonnage cannot be stowed, and 
the extent of cabin room is curtailed. In bad weather the vast weight is 
so high, that the vessel rolls, and labors, and strains, and those evils are 
iriereased from the vessel being of light draught of water ; the dimensions 
and weight of the boilers and machinery prevent the stowage of fuel ; 
thus shortening tlys distance the vessel can go without a fresh supply. 
There are other minor evils, which it is unnecessary to dwell on here. It 
..Cfinnot be denied that able machinists have done, perhaps, nearly what 
can be accomplished with the low pressure engine of Watt, on which 
scarcely any great improvement has been made since it was first used. 
Proportion, strength of parts, properly adjusted, the condenser, and some 
details, are all that even his talents produced." 

The tapahility of the writer to draw correct conclusions respectin^f the 
merits of American engines, together with his impartiality and tact at 
levelling unmerited abuse upon work as far superior to that of his couq- 
try, as the following aspersions are devoid of an approximation to tho 
truth, with the single, and to us creditable exception, that with our veji^a 
sell, built exclusively for river navigation, the boilers *^ are chiefly on dtcl A 

*' Before we enter more minutely in this important branch, we 
pi justice to our country, unequivocally state, that the declaration , 

Hoperiority of American steamboats, is a mere delusion. One r ^ i^^uci) 
edmpetent judges informed us, after a minute iospectioo, thit^P^*®^* I)P? 
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boats on the North American risers were in a deplorable ocmditioa ; 
of them with the balance beaAi of jore, made of wood, withftbe maebif 
ncry of the coarsest workmanship, and boilers chieflj on deck, to imper- 
fectly constructed as to be disgraceful to mechanics : their high pressure, 
the mere abortions of ignoremt and reckless men." 

But to return to the writer's assertion that high pressure engines onlj 
must 1)0 used. I would ask him if he is aware of tlie risk and expense of 
usin^r \\\g\\ pressure boilers upon salt water, especially upon the Red Sea, 
tits water of which is of greater specific gravity than eyc!n the ocean, and 
depositcs a greater proportion of sediment, when submitted to the action of 
heat^and especially that degree requisite to afford stekm of sufficient dsnsitj 
to i)c classed as high pressure; and' hence the necessity of having a double aeC 
of boilers for each engine, if the vessel is required to be kept in operation 
for a period of ten or twelve consecutive days ; and consequentlj incur: 
riii«^ nearly as great weight, and occupying a greater space, in boflers and 
furnaces, than with one set of boilers for a low pressifre engine of equal 
power; and that, if to avoid the double set of boilers, ** disttllatioo^ ip 
resorted to^. the engine is rendered a condensing one, unless an apparatus 
separate from the engines is used, which will occupy a greater splice than 
the boilers, for the supply of which this apparatus is resorted to ; to all of 
which objections, another, and hy no means of the least importance must 
be added, which is the increased consumption of fuel per horse power, 
in a bi^rh pressure engine over a condensing engine, which fact th^ 
writer has certainly forgotten, for his great practical experience must 
have made biin acquainted with it. ^ 

A^jain — 

'* Having condemned the present machinery of steamboats as obsolete*. 
behind the age, and as reducing the profits and increasing the first 
expense, we deem it our duty boldly to state what we consider would be a 
groat progressive step. 

^' Every steam ship should be built of iron, with compartments reachiiig' 
above the water mark ; with them she could not founder ; being built of 
iron she could not burn. 

^* No steam ship should use salt water in her boilers ; to do so is dif- 
graceful to science. Distilled water only should be allowed to be used*" 

On this point all American engineers must, and do fully agree with the 
writer, and commend him for his candor, though they cannot for his con- 
sistency ; for, of a certainty, English engines are not onl^ obsolete (in 
this country) but are far behind the age. Many portions of the Great 
Western's engines are only known here by history, having long since 
been discarded as useless, in comparison with arrangements Uiat bare ilv 
superseded them, both in practical efficiency aind mechanism. 

in support of what has been advanced respecting the coipparatiTe 
merits and disadvantages of the engines of the two countries, I will ghre 
a detailed statement of the power, speed, and space occupied bj tbe 

engines and boilers of the 

\ 

bv GREAT WESTERN AND FULTON. 

oveYbe former having engines (according to the American estimate of 
uneKM) lbs , with the ordinary pressure and revolutions, ste^ip cut off at 
*' The-half the stroke of the piston,) of 375 horses power, 

nearly coiirface in superficial feet 550 

and all thd^riphery of wheel, in miles per hour • • 14^ 
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^49pac« occupied bj boilers and engioes in cubic feet . 56, IM 
Weight of Engines . . 400 tons 

do. boilers (iron) • . . 88 do. 

do. water in do. . . 100 do. total . 688 

Consumption of fuel, according to the very lowest estimate given, one 
and a quarter tons of coal per hour, (the estimate given by the engineer 
Jiras two tons.) 

The Fulton has engines, at the ordinary pressure of 12Ibs. and 21 
revolutions, steam cut off at one quarter the stroke of the piston, of 460 
horses power. 

Bucket surface in superficial feet ... ... 552 

Speed of periphery of wheel in miles per hour . . • . 17-J 

Space occupied by boilers and engines in cubic feet . • 26,622 
Weight of engine • . . 78 tons 

do. boilers (copper) ... 88 do. 

do. water in do. ... 41 do. total 207 

Consumption of fuel one and a quarter tons per hour. 

Thus ijt appears that the Fu)ton with engines of 85 horses power 
l^reater than the Great Western's, and with an excess of speed of wheel 
of two aod two-thirds of a mile per hour, burns but the same quantity of 
fuel, at the minimum estimate of the latter, being a difference of one and 
four-tenths of a pound less per horse power per hour ; and that the engines 
and boilers of the different vessels occupy space in the proportion of 27 
to 56« one exceeding the other by a /space in which 228^ cords of vfood 
or 634 chaldrons of coal, could be stowed, and have a difference of 
weight of 381 tons; all of which advantages are in favor of the Fulton, 
.which I trust will be taken as conclusive evidence in favor of the 
efficiency and superiority of American steam engines and boilers over 
those of English manufacture. 

And if one of my age and pretensions might be allowed to advise, with 
these facts to support him, I would say to our transatlantic friends, first 
correct the unseemly apparatus and immense water tanks you term 
steam engines and boilers, and keep pace with the improvements of the 
age aod British science in other branches, before you enter into ill-judged 
and unmerited comparisons, as well as schemes founded upon an ini-< 
practicable basis. 

To my countrymen, on this 9ide of the Atl^tic, learn that to indulge 
in encomiums upon the manufactures of other*countries, at the expense 
sdjouT own, is not always indicative of efther a knowledge of the subject, 
or good sense, and that while America can boast of names that will still 
ahine as conspicuous in the history of the steam engine as those of any 
other country ; they should not suffer it to be said, that while history 
records the name of Fulton upon hpr brightest page, genius mourns the 
ingratitude of his countrymen. A Yot7No Enoih ebb. 



Tf^E following remarks are so entirely coincident with our own viewf 
on the subject, that they n)ay replace an article we had prepared to the 
same effectr 

We think, with Dr. Parkman, that the public in general have a mucl) 
mater responsibility in the mattter than is cpmmonly fuppose^. I)p? 
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pfoper boats or machinery would not be used if an e&MgbteBed poUw 

refused to encourage them. 

Moral Causes of Recent Disasters. 

The followinj^ are extracts from a discourse delivered in the New 
North Church, in this city, by its Pastor, (Rev. Dr. Parkman,) on the 
Sunday immediately following the recept of the intelligence of the wreck 
<»f the Pulaski. 

"You know not what shall be on the morrow" 

My friends, — rather in such a connexion I should say — my feUow 
citizens, it is hi^h time to awake out of this sleep. It is your solemn duty 
to inquire— 'Wimt is the cause?* or none of you may tell, what shall be 
the end of th'^se things. And I appeal to jour own reflection, if there be 
not the utmost reason to fear, thit among the causes of these fearful 
calamities, immediate or remote, we must number — first a sordid avarice, 
seeking out ihe cheap to the rejection of what is soUd ; neglecting 
necessary, because, forsooth, expensive precaution ; a rash confidence, 
presuming that what was sife to day shall be safe to-morrow ; a passion 
ior progress not less childish, than it is ruinous, providing even in the 
very construction of the vessel for speed rather than security; a spirit of 
competition as mad as it is mischievous, careless of life in its wild and 
unprincipled gratification ; and then — and a most fruitful source of evil<— 
the reposing of trust, where trust should never be reposed, widi ineompo- 
tent and reckless hands, with men that have no prudence, nor Tigilanee, 
nor self-cpntrol, and whose passions are their masters ; and last^-nand 
worst of all Intemperance* that all-comprehensive, that all but omnipo- 
tent mischief, confounding all wii»dom and making fruitless all caotion— 
these, my brethren, and such as these, have been but too often the guilty 
causes of these heart-rending; accidents. 

Nor is it to proprietors or agents or commanders alone that the blame 
is to be ascribed. — Passengers, even for pleasure, hastening as for iheir 
lives, they scarcely know whither or for what, or intent on some scbome 
of business, or sudden speculation, that shall lift them out of the dust and 
set them with princes, will grow impatient of a delay that is wise, and uf^fe 
on by entreaties and even bribes to a haste, that is ruin ; countleas 
examples of this childishness and insanity might be adduced. 

Whence is it, fellow citizens, tliat in Grent Britain and other parts of 
Europe, in seas also, where navigation is difficult and hazardous, we hear 
■80 seldom of these horrors. It is because men are willing to more not 
with the wings of the wind, or as the lightning, but with the profress 
appointed to men. It is because the government protects by its laws the 
lives and the property of the subject ; and will not permit men's 
madness to be their ruin ; nor an imaginary individual ri^bt lo be 
exercised to the public wrong. It is because they make responsible with 
life or liberty, those who are entrusted with sacred interests, and punish 
carelessness and presumption, such as have been the causes of countless 
evils here, as crimes. 

My brethren, it is not my practice, as you know— fbr I fr»ely eonfots 
it accords not with my principles — ^to bring topics of doubtful momeiU.to 

♦ Thedreadfal wreck of the Rotbsay Castle between Liverpool and Dnblin, a fisw jeai» 
'Since, in which mora than a hundi«d perished, and aaoog Ihem mai^ pi<aeio|i8,Uf!M|^wa« 
pecssioned as was proved upon investigation , by the brutal mtemperance of the captain. 
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thmm templefl of God. Questions of political ezpediencj, excitiDg thM 
public miod — whatever may be urged by the earnest reformers of these 
day«t of their moral bearings— 1 am perfectly willing to Jeave to the 
occasions and places where they properly belong. For myself, 1 prefer 
on this holy day to speak of the great things of God's law, and the 
glorious things of the gospel of peace, and to meet you, my people, in the 
love of God, and the grace of the Lord Jesus, and the sweet fellowship 
of an holy spirit. With the course of public justice, also — whether in its 
progress or its issue — more especially when it is for the terror of the evil 
doer, and the punishment of the transgressor — I have not deemed it my 
duty (nor can I entertain any notions either of civil or religious liber^ 
requiring me,) either as a citizen or a religious teacher, to interfere. 

But when precious lives are in danger, and sacred interests of domestic,, 
•oeial affection exposed ; when from the love of money, that fruitful 
source of evil, and that hastening to be rich, which marks us as a people, 
and in its various and complicated indaence pierces with so many 
sorrows ; — when by negligence, hazardous as it is unpardonable, blipd 
as it is audacious ; by the want of skill and faithfulness, which may bring 
with it all the horrors, without the inie?ili<m of murder; — when by an 
lasane rivalry, which has no earthly object but the gratification of an 
4fcbsurd vanity, and which to its own folly superadds the mischief of excit- 
ing by a contagious sympathy the like folly, the like insanity in multitudes 
whose lives are perilled by it — when by these and such like causes human 
life is sacrificed, and the hopes of kindred, families, tlie nation and even 
of mankind are blasted, then does it become every minister and every 
citizen, as God may give him light and opportunitjs to speak : and may 
the same God give you of his own blessing to hear. May the cry go up 
to his holy place. May we as a people be saved from our sins, that wb 
^ay he saved from his judgment, lest that may be fulfilled concerning us, 
which is spoken — 'Madness is in their hearts while they live, and after that 
Ihe^ go to the dead.' 
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Abstracts of Papers, and of Conversation for the Sessions 0/" 1637. 

((Continued from page ICO.) 

May 2, 1837. ' 

The President in the Chair 

The Ordnance Maps of England and Wales were received from the 
Master-General and Board of Ordnance, and the I'resident announced 
that, by the munificence of Mrs. Chapman, the Institution was to be made 
the depository of all the professional plans and papers of the late William 
Chapman, of Newcastle. 

Mr. Harrison presented a drawing of the Drops at South Shields, 
erected by himself, and gave an account of the njethod of working them. 

Some remarks were made on the various methods which had been 
employed for representing the nature of a country as to levels and slopes.' 
In one map of Warsaw the level of every point was shown ; in the Ord- ^ 
nance maps of France the heights of most principal points above the level 
of the sea are noted. With respect to slopes, different degrees of shading 
might be used advantageously for mountain ground, the gentle inclina- 
Uoos being lightly and the steep places deeply shaded. In some Prussian 
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taiftpf thejr had represented mountain ground b^ circular lines at asMgned 
distances, the lines being very near for considerable slopes. An objecdoa 
to this plan is, that an engraver aims at a degree of accuracy which be 
can rarely arrive at ; he cannot easily possess sufficient data to put the 
lines all round a mountain with any tolerable degree of accuracy. 

** On the Velocity of the Water in Belfast Harbour, bv William Bald, 

Civil Engineer, F. R. S. E-, M. R. I. A.'^ 

The Bay of Belfast, or Belfast Lough, is about eleven miles long by 
three broad, and has a depth of water varying from two to eight fath^iM 
at low tide. The bottom consists of mud, and is an excellent holding 
ground. The mean of thirteen observations assigns the low-water line S[ 
spring tides, during the months of January and February last, at two teet 
above the sill of the gate of the new Graving Dock. 

The waters of the river Laggan, fed by a basin whose area is 200 square 
miles, are discharged into Belfast Bay. The average quantity of rain 
annually is about 36 inches; assuming that one-third of this falls idto the 
sea by the Laggan River, the quantity will be equal to one foot of depth 
oret the whole basin. The mean daily quantity will be somewhat more 
than fifteen million cubic fe^t per day. This is the power combined with 
the tidal water to keep open the Channel of Belfast. 

On a map accompanying this paper, are delineated the velocities of the 
ascending and descending currents at different states of the tide and 
parts of the channel. 

Mr. Harrison gave, at the request of the President, some infomKatiMi 
tespecting the fuel and fire boxes of the locomotives on the Stanhope and 
Tyne Railway. From long experience they found that coal, whicii eon* 
tams much bitumen, causes the tubes of the fire-boxes to leak in a rttj 
short time. They obtained coal as free from sulphur as possible, and the 
Consequences had been most advantageous ; for during two years and a 
half not more than 120 tubes had been required for seven engines, of which 
four were always at work. The tubes were of copper, and If inch in 
diameter. The usual speed about ten miles an hour. One engine 
Weighing ten tons on six wheels takes 128 tons of coal. The consump- 
tion of fiel is 2-iV lbs. of coal per ton of goods per mile. The gross load 
is more than double the weight of the goods. The cheapness at which 
they carried was to be attributed to the low speed. 

Ft. Mr. Carneghie, in reply to a question from the President. stBtei that 
tbe Stone Planing Machine had not answered for sharp sand stone ; btit 
by endeavouring to imitate the mason's tool, and making the machine 
work in the same manner as the mason, they had succeeded completely. 
This tool was a comb with teeth, and curiously enough he had found in 
t)resden a tool which had been in use from time immemori^ exactly 
similar to that which they had adopted. 



May 9, 1837. 

The President in the Chair. 

** On the application of Steam as a moving Power, considered especially 
with reference to the reported duties of the Cornish and other ~ 
By G. H. Pahner, M. Inst. C. E." 
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In tMifl paper Mr. Palmer first considers the maximmtt duty wtrich twi 
he done hj atmospheric steam, and then, by reasoning analogtcally firom 
certain theories, some of which are recognised as established, he infers 
that highly elastic steam, worked expansively, cannot be as economical as 
atmospheric steam. The reasoning by which the first qfuestion, namely,, 
the amount of duty done, is treated, is as follows : — One bushel, that is 
84 lbs. of coal, will convert 12 cubic feet of water into atmospheric steami 
or each cubic foot of water is made to occupy 20,328 cubic feet. This 
may be applied directly to raise a column of water, say 35 feet high; 
that is, 841bs. of coal will in the absence of all friction, be effective for 
raising 20,328 cubic feet of water 35 feet high ; that is, 1,270,500 lbs. 35 
feet kigh,or 44,573,375 one foot high. Making then the usual deduction 
of 4-10th8 for friction, according to Tredgold's calculations, we have about 
25,000,000 lbs. as the effective duty of the atmospheric steam produced 
by 84 lbs. of coal. 

Mr. Palmer having ascertained the maximum duty of 841bs. of coal, 
proceeds to infer that high pressure steam, worked expansively, must be 
less efficient than this ; and the reasoning by which he arrives at this 
conclusion is founded on the following: theories : — 

1^. That the sum of the latent and sensible heat is a constant quantity. 

2^. That all matter, steam of course included, evolves caloric on com- 
pression, and absorbs caloric on dilation. 

9^. That equal quantities of water will always require equal quantities^ 
of fuel to convert it into atmospheric steam ; but though equal 
weights of water must absorb equal increments of caloric when 
atmospheric steam is generated, it does not follow that all the 
caloric absorbed in high pressure steam is exclusively supplied by 
the fael expended. 

4°. That steam of two or more atmospheres elasticity does not contain 
two or more times the quantity of water contained in atmospheric 
steam, but contains proportionably as the pressure under which it 
is generated is increased. 

**The preceding principles are illustrated, explained, and insisted on 
in great detail, and the author infers from them that the high pressure 
steam generated by one bushel of coal cannot, when worked expansively, 
perform more duty than atmospheric steam, unless, as is premised in the 
earlier part of the paper, more than 62J lbs of water can be converted by 
7 lbs. of coal from 40° Fahrenheit to atmospheric steam, and unless 
steam can dilate without converting sensible into latent caloric. 



Novel Idea in Civil Engineering, — It is proposed in the Board of 
Assistant Aldermen, of this city, to leave the question as to the high 
bridge or syphon^ for crossing the Harlaem River, to the decision of the 
electors at the polls. 

We are not informed whether these worthy gentlemen are about to 
decide what kind of cement or stone shall be used, by the same appeal 
to the public. 

Reading Railroad. — The Railroad between Reading and Norristown 
IS completed, so that a complete line of communication between Philadel- 
phia and Reading is now opened. The whole distance may be per- 
formed in less than four hours. 

17 
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Good Examples^ which should be uniirenallj followed finr the good of 
the cause ; and as we presume it is only necessary to mention them to 
insure imitation, we give the facts, withholding pames, that othersg as 
well as ourselves, may profit thereby. 

We have recently, since the commencement of Vol* 7, received letters^ 
or communications of congratulation on the reappearance of the Joomal, 
from Chief Engineers of three important Railroads, in different parts of 
the Union, each of which contained the advance subscription for Jitft or 
sh subscribers, mostly new ones. If each Chief Engineer employed 
would do likewise, and each subscriber now indebted would pay up what 
he owes, we should be able to make the Journal more interesting, oar 
creditors better satisfied, and ourselves better natured. 



Progress of Internal Improvements. 

Wb are always pleased to learn that there is competition and spirit 
amongst those who seek for contracts on public works ; it encourages us 
to believe that the period is at hand when we shall again see operations 
resumed on all those works which have been suspended by the derange- 
ment of the currency, and many others commenced, which are essential 
to the convenience and prosperity of business. 

The annexed notice of a " letting" on the ** Central fGa.) Railroad'' 
is highly satisfactory — and we anticipate a speedy completion of this im- 
portant work. 

We shall give, in our next number, the first report of the Chief 
Engineer, L. O. Reynolds, Esq. The following notice is from the 
Savannah Georgian of 2d iost. 

" Central RaHroad.—YeBterd&y was the las't day for receiving pivpo- 
sals for a further letting of this work. 

" We are informed that contracts have been extended to a point 100 
miles from the city — ^the distance put under contract yesterday beinr 21 
miles. 

'* The contractors are all responsible men, and the prices rather below 
the estimate of the Engineer.'' 



We also find the annexed notice of the •» Western and Atlantic Com- 
pany," in the Georgia Pioneer, printed at Cassville, Ga., and ask the 
attention of Contractors to the advertisement of Col. Long, the Engineer, 
in this number of the Journal. 

" We invite the attention of the public to the notice in reference to the 
Western and Atlantic Railroad, given in this number of the Pioneer. 

• We rejoice to witness the rapid advancement of this magnificent en- 
terprise---but a little more than a year has elapsed since the commence- 
«wit of the surveys. At this time all the surveys requisite, in oidtr to 



Railroad Notices. 131 

^determine the m^st favorable localities for the road, from its southern 
^rmiQUs to the Tennessee line, have been made, and upwards of fifty 
miles of the road are now under contract, fifty miles more are again 
exposed for contracts, aflTording the unprecedented example of 100 miles 
of the same RaiJroad, offered for construction within six months firom 
the date of commencing the work. 

*' The energy and despatch evinced by all engaged in this great enter- 
prise are truly commendable ; and no doubt can exist, that the plaudits 
of every patriotic citizen of Georgia, will be awarded to the Commission- 
ers of the Railroad, for their zeal and efficiency in hastening forward its 
construction with such an unexampled speed. 

'* The times appear unusually auspicious for the yigorous prosecution 
t>f the work. The means available under the patronage of the State, are 
ample ; the crops of the season already gathered, as well as those now 
lipening for harvest, were never more abundant and promising ; and we 
«re highly gratified to find a spirit and disposition on the part of those to 
whom the management of the Railroad has been entrusted, every way 
correspondent to the state of the times just adverted to." 



Georgia Railroad, 

We are indebted to a scientific friend for the following particulars of an 
important link in the great chain of Internal Improvement :-** This 
.important work, but little known beyond the hmits of Georgia, is destined 
to effect great changes in the direction of the channel of transportation 
between the Atlantic and some of the Western States. Those who are 
xurious about such matters may trace its course on the map of the United 
•States, by a line starting from Augusta and terminating at Tennessee river, 
4i few miles above Rossville ; passing through Crawford ville, Greensboro*, 
Madison, Covington, Decatur and Marietta. The length of the road 
will be 260 miles, and throughout its whole extent, it is remarkable for 
its entire freedom from Inclined Planes, requiring stationary power for its 
easy grades and curves — at no point does the rise exceed 35 feet per mile. 
Between Augusta and the Atlantic, there is (in operation) an excellent 
Railroad to Charleston, and as fine a river for steamboat navigation as 
the Mississippi itself to Savannah. At the other end of the road, there 
is a river navigable for steamboats up to Knoxville ; and a Railroad is 
being built to the same place, which will leave the Georgia Railroad 
near the State line. The Tennessee river below the termination is 
navigable for steamboats to the Mississippi, with the single exception at 
the Muscle Shoals, around which there is now in operation a Railroad 
on the south side of the river, and a canal is in progress of completion 
on the north side. 

By the Georgia Railroad, merchandize may be delivered from Phila- 
delphia or New York on the Tennessee river at $1 to $1 20 per 100 lbs. 
in the space of 6 to 10 days. 

That portion of the work between Augusta and Decatur, is to be 
constructed by the Georgia Railroad and Banking Company. Sixty- 
five miles of it is now finished, and 83 miles reaching to Greensboro* will 
be completed in December — the balance as early as possible. 

Beyond Decatur the work has been undertaken by the State of 
Creorgia, and it is progressing with great rapidity — upwards of 60 milas 
of it is now under contract, and every arrangement has been made to 
cotnplete the whole line by 1841. 
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In eonneJAim with the Georgia Rail-road, there ia a hraneli 
/to coDFey the travel betweea the North and South,) to diverge aiK 
CoTADgtoo and run to West Point, there intersecting the Railroad frcun 
thence to Montgomery, now beiog constructed. Tlius completifig am 
entire chain of Railroad and Steamboat communication between New 
Orleans and the North. View tbe Georgia Railroad in all its bearingBt 
it wiU be considered the most important improvement now in progress.** 
—U. S. Qnz€Ue. 



Csniral (Oa) Railroad, — We find in the Savannah Geoiguuiy of 
Julj 28th, the following notice of this Road : — 

** The road bed is graded to the extent of 72 miles. The raib are laid 
35 miles, the cars running that distance, and the Macon mail and passen- 
gers are now carried 30 miles on the road. This shortens the tima 
between this city and Macon about 4 hours ; a connexion with the stage 
line will be made in a few days, 10 miles further up. The contractor for 
laying superstructure is pushing on with a heavy force at the rate of ahoot 
1^ mile per week. 

^' The grading is under contract to a point 79 miles from this city, and 
on Wednesday of next week, contracts will be extended to 100 noiles, 
and the road will be graded that distance by the 1st of January next. 

" The force on the line is now about 400 men. Two parties of Engi- 
neers are actively engaged in defining the line from Ogechee onward, and 
-Uie result of their surveys shews a more favorable route than was origi- 
nally calculated on. 

*' The inhabitants of Burke county are awakening to the impoitanoa 
of a connexion by means of a branch between our road and Augusta, ma 
Waynesborough — and if we may be permitted to express an opinicm oa 
this subject, we have no hesitation in saying that no Railroad project in 
the State offers a fairer promise of profit than this branch. A public 
meeting is called at Waynesborough, on the first Monday in August, to 
deliberate on the subject. We say, ' God speed them in the good work.* " 



Uhtral and successful Legislation. — The annexed coromnniaatiop, 
signed X, is firom the Boston Daily Advertiser; it shows what may he 
effected by liberal, yet judicious legislation. 

** Western Railroad, — ^We understand that the Stock created at tl^a 
last session, so far as it has reached London, has been sold at 3 and 4 
per cent, aidvance, principally at 4 per cent, advance. This, added to 
the premium of the Exchange on London, will make an aggregate of \X 
per cent. ; which (agreeably to the provisions of the Act,) are to constitute 
a Sinking Fund and to be paid as such, into the hands of the Trjeasurer 
of the Commonwealth. 

** This Sinking Fund, augmented every year, by its accruing interest 
and by I per, cent, on the whole loan of $2,100,000, to be paid annually, 
by the Western Railroad, to the Treasurer of the Commonwealth, will he 
more than sufficient to pay off the whole amount of the loan^ by the time it 
becomes due. 

*^ Thus will the Legislature of Massachusetts of 1838, have caused tha 
Western Railroad to be built, in the shortest possible time; — have ocoa- 
pied usefully, a great mass of idle labor; and have created, bj thw 
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0kUlt a fre«^ {Hroportion of the funds to acoomplith this great enteipiise ; 
and have done all this without any expense or risk to the State. 

** Thus, also, will thej have contributed their share to the great mass 
of State Stocks, which (created by various States, for internal Improve- 
ments,) has so usefully aided each and all of them, to obtain tangible funds, 
for the resumption of specie payments. 

'' In the history of that most important instrument for the happiness of 
man, (Internal Improvement) the Legislature of Massachusetts, for 183d, 
will hold a distinguished place, as having given life to a measure calcula- 
ted to do immense good, in its present and in its future consequences-— 
both in peace and war — without cost of blood or treasure ; and as having, 
revived the benumbed energies of the great State of Massachusetts, and 
penetrated, for the benefit of the present and future generations, the very 
heart of the fertile and immense valley of the Mississippi. X.*' 



Railroad ContracU. — We understand, says the Columbia (S. C.) 
Telescope of the 21st inst. that on the recent visit to this place of the 
President and chief engineer of the Louisville, Cincinnati and Charleston 
Railroad Company, they succeeded in making contracts for the construc- 
tion of the remaining portions of the road from Columbia to Charleston, 
extending from McCord's Ferry, on the Congaree, to Branchville, a 
distance of about 40 miles, at rates at or below the estimates of the 
engineers. When the first contracts were offered on this road, there was 
very little competition and few bidders. But with the progress of the 
work, has sprung up a spirit, which promises to carry it through with a 
becoming zeal and energy. Our planters are coming forward and taking 
contracts on the most satisfactory terms. It has been demonstrated that 
our slaves are well calculated for this description of work — furnishing a 
species of labor which can be advantageously employed at all seasons of 
the year, and to any amount the wants of the company may require. We 
congratulate the country upon the cheering prospects and bright hopes 
which this great work continues to hold out to the people of the Southern 
and Western States — hopes which we trust are destined to be fully 
realized. 



OurChreat Railroad. — At a meeting of a number of the Stockholders in 
the Cincinnati and Charleston Railroad, at this place on Friday last, 
(says the Knoxville Register, of the 11th inst.) resolutions were 
unanimously adopted requesting the Directors from this State to make 
immediate application to the President, for a corps of Engineers, to maka 
a final survey of the route between this place and the North Carolina lin6| 
preparatory to its definite location, and putting under contract ; and also 
requesting the location of a branch of the South Western Bank at this 
place, at as early a day as practicable. The meeting then adjourned to 
meet again at this place on the first Tuesday, 7th day of August next. 
The object of this adjourned meeting is that the Stockholders inTennessee 
may deliberate and instruct their Directors upon an early comraeneement 
of the work in Tennessee. A general meeting of the Directors takep 
place inSeptember, and if our local Directors request it, immediate 9tep« 
win be taken to commence the construction of the Road in Tennessea. 
This iff an important question, and we trust our Stockkalders wiH 
generally attend the meeting in August.— CA. Patriot. 
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" Sailraad Bridge £■»/.— The bridge on tbe ScbeaecUdr and Utie& 
Railroad, four or fire miles east of Fonda, was burnt on Friday night 
laat, in consequence of which the train of Saturday morning was delayed. 
It WM auppoMd to he the result of villoinj." 

It ii hardi/ to be anticipated that a Ejstem, which afforda bo mnclt 
benefit to tbe community, can escape the malice of enoy and ignorance. 



Locomotive Stea» Engtuui. 

We would call the attention of such of our readers as are interested in 
Railroads, to the communication, of Mr. W. Baldwin, of Philadelphia* the 
noit extensive manufacturer of Locopiolive Engines in the country. 

By a reference to tbe testimonials annexed to liis card, it will be seeit 
that they are ojidal eerlifieaUs of tbe every day performanca of hia 
Engines ybr year*, and not a description of a single performance. 



U. W. Baldwin, Manufacturer of 
tionery Ettginet, Steamboat Engine: 
^c J^c, Broad Street, Pkiladtlph 
Ba&NacwtotbefbUawmgComp&Dwi, «he 
Sam. ot EnUBH 
CalainlH**'id PfailidelpbU StUa Raul, 2i 
Baiuiyatth and Ijiacuur Pa- 6 

IMOt Schuvlkill, " 2 

ConiberlanJ Valley, " 1 

PfailaMpbiaanJ Rndini;, " 1 

- Phibn Qannantawn, «ad NorriilowD, " 4 
BoiuMl and Pnxtdenca, MaM. 3 

BoXoD idJ WoitHUr, " 3 

UticaandScbcnecUdj, N.Y. IS 

ReiMedaer and Sinilog*, " S 

I^ illand, '■ 3 

KoebaaisT and ToDawanda, 
Clinloa and Poit Uudaan, 
Island of Cnb«, 
Midiw and ladJanapolW, 
M.CniHfiovl, 



Locomotive Sltan Engines, Stn- 
I, Railroad Machinery, Sugar MUU, 



Lou. ' 



I?n 



tb« aancied No*, of hii Engines an in lite : 

PhiladFl|>bu and Trpntrm, 
New-Jeraey TranipoTUtion Co, 
Monu and Ckx, 
Philiddphia.Wilaiinittao andB 
ChBtleslon and Hambun, 
Central Road, Saiannab, 
du;iiala RBilmd, " 6 

Monroe Railroad, " 1 

ComDiPicidl Railroad, VkkibmE, Uus. S 
(Vest Felidina, " 1 

Mobile and Cedar Point, Als. 1 

Tiucumbia and Decalur, " 1 

Detroil ami ^pnlanri, Mieb. 9 

Adrian and Toleds, " 3 

Lake Wimieo and St. Joae^'s Floiida. 3 



S. C. 
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Ftom the annexed tettimoniaK it will be aeen that the £n|pnee of M. W. B., are not 

inferior incapacity of performance to any Engines in this, or any other country; while at 
the fame time they combine several improvemenU secured by patent, and many advantages 
not to be found in other Engines. 

One very important advantage is, the simplicity of their construction and arrangement, 
by which every part of the machinery is perfectly accessible while the engine stands upon 
the road. 

The improvement in the construction of the cranks is one of great importance^ obviating 
the liability to break,— an occurrence so common to most locomotive engines. 

Another great advantage arises from having the fire-box before the driving wheels, tkna 
making an equal distribution of weight, which wholly corrects the galloping or undulating 
motion peculiar to both 4 and 6 wheel engines, with the fire-box bbbiud the driving shaft, 
making them more easy upon the road than any engines of the same capacity now in use) 
while, by the very simple device of throwing a portion of the weight of the tender upon the 
driving wheels, or detaching it at pleasure, the engine is made to possess the advantage of a 
light, with the adhesion of a heavy eogme upon the ascents where mcreased adhesion b 
required* 

In order to test their comparative merits, when used <m the same roads with other 
engines, he suggests that a regular account be kept, of expenses of repairs, distance travelled, 
and work performed by each engine ; which will furnish the only conect data by which to 
judge of their respective merits, which cannot be correctly done by a few experiments made 
for the purpose of eflTect 

M. W. B. manufiictores three classes of Engines, Nos. 1, 3, and 3. Most of the abote 
engines belong to the 3d, or smaller class, and many of them have been in use from two to 
four years. Hb present engines are very much improved. One of the first class, recently 
built, has drawn over the Columbia road, part of which has an ascending grade of 45 feet 
per mile, 35 loaded can weighing 187 tons, equal to about 700 tons on a level. 

Orders for engines or machinery promptly executed, on application to M. W. BALD- 
WIN, Philadelphia, or to E. L. MILLER, his agent, forcontracuinthedtyof New York* 



The following testimonials of the merits of these engines,have been received from Offioen, 
Eogineen, and Superintendents of motive power, &c 6lc. of several of the roads abov* 
referred to. 

Mr. John Brandt, Superintendent of Engines and Muchinerv, on the Columbia and 
Philadelphia Railroad, writes under date of the llih of May, 1338 :—'* We have twenty- 
four of your engines, several of which have been in u«e nince the fall of 1834. , Two of your 
3d class engines commenced running Feb. 23d, 1837, and travelled 55,6j5 miles, u|> to the 
1st of May, 1838, and cost for repairs during tne above-mentioned time, one cent and eight 
mills per mile. Eightensinesof the tint class, have travelled from the 1st nf January, 
1838, to the 1st of May, (4 months) 46,569 miles, made 653 trips, drawing 16,836 can ; the 
cost per mile for these four months, 1 am now unable to show, as our books aro not posted, 
but can assure you that the expenwes this year will be less per milo than any former years. 
One of the fint class recently built, has drawn over the Columbia road, part of wbichjias an 
ascending grade of 45 feet per mde, 35 l(viili*d cars, weighing 187 toas, equal to about 700 
tons on a level, and travelled from 8 to 1*2 miles per hour, except on the wooden track. This 
is the heaviest train that has ever passed over the road." 

jAnea T. Sbipman, Resident Engineer of the Long Island Railroad Company, writes 
May 21st, 1^ : " We have two ^ngiries of class No. 3, of your manufacture, which have 
been in use since May, 1836. Their perfurmance is worthy of the most unqualified praise. 
We carry as an ordinary load, 15 frcii? ht can, weighing bf tons each ; and to show their 
efficiency, we have frequentl^f taken 20 can without difficulty, up an ascent of 35 feet to 
the mile ; and have carried 4 can up a grade of 211 feet per mile for a distance of 9,100 
leet The avenge speed for f^ht is 10 miles, and for ptssengen, from 20 to 35 miles per 
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hcmr. In the noBuner of 1837, they perfonned the diitanoa of 199 toBH each iwf, and Ircna 
the joamf 1 which now lies before roe, it appean that under this aevere ueage, there ^iVM bo 
failure m either of these engines for 6 monf hs, which rendered a change in their usual tinam 
of ruDDioff necessaiy, or caused any delay, either in the transportation of passenipei* or 
freight. I am fully satisfied that the cost of repairs does not eztDeed one half that of m finff 
wheel engine doing the same work.'* 

Mr. JoHif Cash, superintendent of motiye power, on the Norristown Railroad, says un- 
der date of May, 1S38 : " I take great pte&sure in bearing testimony to the ezcellenoe flf 
yoar engines They are well adapted to light or heavy loads. With one of the snuUI oNaa 
which has been nearly three years in constant serr'ce, I have drawn a train of 750 paaaeo- 
gers, over grades of 33 feet per mile, at the rate uf 14 miles per hour." 

Mr. J. ELLfOT, Superintendent of Motive power, on the Philadelphia, Wilmhigton, rnnd 
Baltimore Railroad, writes : ** After an experience of several years with Locomolivv 
•agines on diflferent roads, I am of opinion that the engines of M. W. Baldwin, are easier 
upon the road than any engines in use, and that' they combine more advantages than any 
keomotives within my knowledge. They have been almost constantly running for tbe laat 
eighteen months. The engine Brandy wine, has been running 265 days, at a eoirt for 
repairs of S65 17, and has lost bat 5 days since she was put on the road. The Cbrietiana 
has been ranning 135 days at a cost of but $20 for repairs. Their average speed ia 9i 
miles per hour, including stoppages.N 

L. G. Cannon, President, and L. R. Sakoknt, superintendent of the Rensaelaer and 
8aiatogaRailn«d Company, say under date of 29th ofMay, 1^: "We have two of 
your iMomotivAs which have been in use about three years. They vork well m every 
particular; and I deem it but an act of justice to say that the manufacture and mater fats of 
each have proved to be of the highest order, and 1 have evidence fmm the official reports of 
other companies, and my own experience here, that your engines will, in performance and 
toal qfrepairif bear comparison with any engines made in this, or any other couhtiy.*' 

W. W. Wools BY, Esq. President of the Boston and Providence Railroad Conipany, 
writes on the 3Ut of Mny, 1838 : •• We have three of your Enj^ines, which have been in 
use since about June, 1836. We have never had occasion to put them to their maiinmm 
capacity. They have carried 17 freight cars of gross wei|;ht, say 85 tons, engine and len- 
der not included, over the road at an average speed of 10 miles per hour, including an ascent 
of 5 miles in length, one half mile uf which is 42| feet per mile, and the remaining four and 
a half milea. 37J feet per mile. They carry ten passenger, and three baggage cars, v e ry 
entily over the road, at an average speed of 18 or 20 milea per hour. Your engines give 
entire satufaelion." 

From Wm. C. Youno, Superintendent and Engineer of the Utica and Schenectady 
Railroad, May 22d, 1838 : " The twelve locomotive engines procured of you for the iJcica 
and Schenectady Railroad have answered their purposes efllietctively. Notwithstanding 
much has been said about inprovements in such machines, I have not been able to satisfy 
myself that ours are wanting in any particular." 

J. Edgar Thompson, Chief Engineer, and General Agent of the Grcorgia R. R. & B. Cou 
writes July, 1838: " We have in operation on the Georjiia Railroad, six jocomotives frnm 
Mr. Baldwin's factory, all of which have given us entire satisfaction. The simplicity of their 
eon^ruction, and the eicellent proportions and arrangement of the various parts of the ma- 
chinery, entitle them in nay opinion, to a decided preference over any other engmes that 1 
have examined, either of European, or domestic manufacture." 

H. R. Campbell, Esq. Civ^l Engineer of Philadelphia, writes : " One of your third ckss 
Engines (the West Chester) this morning, (June 8th) drew a train ofjlfly-one loaded cars, 
from Schuyllrill Bridge to Broad street, (4 miles) passinj; several abrupt caves, some of 757 
feet radius, and several ascending grades, one of which is 32 feet per mile. The weisrtit 
which 1 got from the weighmaster of the road, for my own satisfaction, was 2841 tonsvxcln- 
aive of tbe Engine. It exceeds any experiment I ever heard of in any part of the worid, and 
was apparently made without any preparation, for no one was present to witness it, but tbe 
hands on the road and myself, who was casually passing.'' 

" L. A. Stkrs, Esq , Superintending Eneineer of the New- Jersey Railroad, says under 
date of June 12th, 183S: " We have five of Mr. Baldwin's third class Engines on our road, 
which have been in use from one to two and a half years, and have performed to our entire 
aatisfaction. Our first Ensine was pot upon the road in £)eccmber, 1835 i it has been in 
constant use with the exception of a very few days ; is now in perfect order, and apparently 
as irood as ever. In simplicity of construction, small liability to get out of order, economy of 
repairs, and ease to the road, 1 fully believe that^fMr. Baldwin's Enffines stand unrivalled. 
I eonader the simplicity of the Engine, the arrangement of the working parU, and the dia- 
tribotion of the weight, far superior to any thing I have ever seen, either of American or 
English manufocture, and I have now no hesitation in saying, that Baldwin's Engines will 
do the same amount of work, with much less lepairs, either to the Engine or the traek^ than 
•ay other engines now in uee." 
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Pj^tent railroad, ship and 

BOAT SPIKES. 

ii«« The Troy Iron and Nail Factory keepi con" 
Blantly for sale a very extensive assortment o^ 
W'rouffht Spikes and Nails, from 3 to 10 inches, 
nia.nufiM:tured by the subscrilier's Patent Machinery. 
vrhich after five years saccessful operation, andouw 
almost universal use in the United State?, (as well 
OS Enicland, where the subscriber obtained a patent) 
are found superior to any yet ever oflered In market. 

H.ailroad companies may be supplied with Spikes 
having conntersink heads suitable to the holes in 
iron rails, to any amount and on short notice. Al- 
most all the Railroads now in progress in tlie 
XJnIted States are fastened with Spikes made at the 
above-named factory — for which purpose they arc 
found invaluable, as their adhesion is more than 
double any common Spikes made by the hammer. 

^♦» All orders directed to the Agent, Troy, N.Y. 
ipriil be panctually attended to. 

UENRy BURDEN, Agent 
Troy, N.Y., July, 1831. 

«*« Spikes are keot for sale, at factory prices, by 
1 & J. Townsend, Albany, and the principal iron 
Alerchants in Albany and Troy; J. 1. Brower,2*22 
'Water-street, New- York; A. Ni. Jones, Philadel- 
phia ; T. Janviers, Baltimore ; Degrand &. Smith, 
Boston. 

P. S.— Railroad companies would do well to for- 
ward their orders as early as practicable, as the 
subscriber is desirous of extending the manufoctar> 
ing 80 as to keep pace with the daily increasing 
demand for his Spikes. 

lJ23am H. BURDEN. 

PATENT AGENCY OFFICE AT 

WASHINGTON. 

WILLIAM P. ELLIOTT, Artist, for many 
years employed in the Patent Office^ will devote a 
portion of his time to the preparation of papers and 
drawmgs for applicants for Patents, and attend to 
the procuring of patents for useful inventions with- 
out the necessity of a journey to Washington ; and 
will give information by mat/, as to the originality 
of the same, previous to applying for (Mitents. 

All communications must be free of posta^. Q is 
Office is in room No. 10. Patent Office Buddings, 
Washington, D. C. 

Washington, AprU20, 1838. Jyl— 8t 

NOTICE. — To all whom U may concern. 

The undersigned gives notice that he has invent- 
ed a useful improvement in the conittruction of 
Railroad Car wheels, which has been tried for se- 
veral months on the Beaver Meadow Railroad. 
The umlersigned was preparing to take out a 
patent of the same, when a certain Henry Moore, 
who had been instructed by the undcr^gned and 
employed for some time in casting said wheels, 
surreptitiously made a casting from his model and 
secretly despatched a messenger to Washington to 
obtain a patent for himself, which the underitigned 
is informed the said Moore has done, and isoflering 
rights for sale Now this is to notify all persons to 
beware of purchasing rights under said patent, as 
the claim or said Moore will be earnestly contested 
before the proper tribonals of justice. 

HOPKIN THOMAS, 

Bsarer Meadow^ March 26, 1838. Jyl— 3t 



PATENT SAFETY FUSE, 

For Igniting the Charge in Blasting 
Rocks, both in dry plates and under 
water^ 

To those acquainted with and accustomed to 
using the Fuse, comment or description is unne- 
cessary; to thoce who are not, we would simply 
observe, that it is an important invention to persona 
employed or concerncu in Blasling, as by its use 
that hitherto dangerous operation is rendered as 
«afe as the ordinary employ meuts of the Farmer. 
It insures certainty, and efi'ects an explosion as 
well under water as in the driest situation, adds 
much to the/orc£ of the blast, and by rendering tho 
priming needle unnecessary, saves mncb time. 

Numerous certificates from those who have 
tested the Fuse, might be given, but the foUowing 
is deemed sufficient. 

CERTIFICATE. 

HaVmg seen the Patent Safety Fuse for Blasting 
tested to our satisfaction, we cheerfully certify, that 
we are convinced that it saves much time and labor 
— adds to the force of the blast—ensures certainty^ 
and renders blasting peifectly safe. Besides, it m 
we think, cbeapkr than the common straw Fuse. 
For dry blasting it is a ^reat improvement; but 
for blasting in wet ground, it is invaluable. M essn. 
F. Hitchins & Co., contractors on the Erie canal, 
certify that they have been engaged in the Cornish 
mines, England, where the Fuse is exclusively 
used, anJ that it has never to their knowledge, 
caused a miscarriage. They confirm our above 
expressed opinion ot its value. We make no doubt 
that it will soon Ije in universal use in blasting 
operations. 

DAVID HAMILTON, 

Superintendent repairM, Erie Canal, 
W. J. Mc ALPINE, 
Assistant Engineer Erie Canal Enlargement. 
J. HOUGHTON, 

En^neer Cohoes Company, 

CoBOEs, December 16t 1837. 

The Fuse ia manufactured by Baron, Bickford, 
Eales and Co. at Simsbury, Hartford Co., Conn., 
orders directed to them, or either of their agentSi 
wdl be promptly attended to. 

Agents for selling the Patent Safety Fuse, 
David WalkiuRcm & Co., Hartford, Conn. 
A. G. Hawird & Co., 135 Front-si., N. Y. 
Emslus Corning & Co., 3(il South ]Siarket- 
street, Albrny. N. i, 

E. F. <& A. G. Smith, 29 Exchange-street, 
Rochester, N. Y. 
H. Kingman & Co., Buffiilo. N. Y. 
Curtis & Hand, 16 Commerce-street Philadel* 
phia, Penn. 

Pratt &, Keith, South Charlea-street, Baltimore. 
MD. 

G- R. Peoke, Richmond Va. 
W. B. Peake. Fredericksburgh. Va. 

SHEET LEAD, &c. ~ 

THE Subscribers, Manufacturers of Sheet 
Lead, Lernl Pipe, Red Lead and Litharge— have 
always an assortment in store, and for sate, at 175 
Front Street, corner of Burling Slip. 

CORNELL & TUCKER. 

217 Sheet Lead and f.«ad Pipe for Fortlfioa- 
tious and Engineering, Milled any thicknesi and 
size to order. 

^ct^yor*, March 10, 1838. , 31. 
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RAILWAY IRON, LOCOMOTIVES, 

dec* &c, 

TBGsubKnbersofTer the following articles for 
•alo:— 
Railway Iron, flat barf; with conntcrsuok holes and 

mitred joints, ibs 

"350 Ions 2by , 15 ft in length, weighing 4 f-f\) fw 
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witn Spikes^ and Splicing Plates adapted thereto. 
To be sold free of duly lo State gov crnmenU, oi 
incor|iorttted companies. 

Orders for Pennsylvania Boiler Iron executed. 

Rail Road Car and Locomotive Engine Tires, 
wrought and turned or unturned, ready to be fitted 
CO the wheels, viz. 30, 33, 36, 4^, 44, 54, and 60 
inches diameter. 

£. y. Patent Cham Cable BolU for Railway Car 
mvlea, in lengths of 13 feet 6 inches, lo 13 feet 2^, 
2f 1 3, 3f , 3i, 31, and o| inches diameter. 

Chains for Inclined Planes, short and stay hnks, 
manufdciured finm the G. V. Cable Bolls, and 
proved at the greatest strain. 

India Rub^r Rope . for Inclined Planes, made 
from New Zealand Wax. 

Also, Patent Hemp Cordage for Inclined Planes 
mud Canal Towing Lines. 

Patent Pelt for placing between the iron chair 
and stone block of Edge Railways. 

£very description of Railway Iron, at well as 
Locomotive Engines, imported at the shortest notice, 
bvihe agency of one of our partners, who resides in 
England for this purpose. 

A highly respectable American Engineer resides 
in England for the purpose of inspecting all Locn. 
motives, Machinery, Railway Iron, &c. ordered 
through us. 

A. & a. RALSTON & CO., 
S8 tf Philadelphia, No. 4 South Front-st. 

ARCHIMEDES WORKS. 

(100 North Moore-street, N.Y.) 

TblB undersigned beg leave to inform the pro- 
prietors of Rail Roadit, that they are prepared U> 
fumbh all kinds of Machinery for Rail Road^, Lo- 
comotive Engines of any size, Car Wheels, such as 
are now in successful operation on the Camden and 
Amboy Rail Road, none of which have failed. — 
Castings of all kinds, Wheels, Axles and Boxes, 
fumisl^ at the shortest notice. 

H. R. DUNHAM & CO. 

NewYoric, February 12th, 1836. 4— ytf 

FRAME BRIDGES AGAIN. 

The subscriber will build Frame Bridges in any 
part of the United Slates, Maryland not excefttcJ, 
and will extend ihem to as long a span, and war- 
rant them to be as strong, durable, and cheap as 
those made by any other method. 

Having no patent ri^iht, he requires no agents. 
A large number of bridges of his construe' ion ore 
to be seen. ^ Young gentlemen, who wish, can be 
instructed in the true mathematical principles of 
building bridges, and the application or the same to 
practice. JOHN lOUNSON. 

BurUngtim^ F/., Jan, 1838. 



MACHINE WORKS OF ROOEl 

KETCUUM AVD GROSVENOR, Pi 
New-Jersey. The andersigned reccire 
Iho following articles, manuractored by tbem, 
moat 8U|)erior description in every particulair. T! 
works being extensive, and the number of hai 
employed being large, they are enabled to ex< 
bold large and small orders with prooipCiieas 
dispatch. 

RAILROAD WORK- 

Locomotive Steam- Engines and Tender*; 
ving and other Locomotive Wheels, Axles SpTin[ 
anoF lange Tiref ; Car Wheels of ca^t iron, &o| 
a variety of patterns, and Chills ; Car Wheeb 
cast iron, with wrought Tires ; Axles of best Ai 
rican refined iron; Springs; Boxes and Bolts 
Cars. 
COTTON, WOOL, & FLAX MACHINERY 

Of all descriptions and of the most improved 
terns, Style, and Workmanship. 

Mill Geering and Millwright work (reoeraH; 
Hydraulic and other Presses ; Press Screws ; 
lenders; Lathes and Tools of all kinds; Irtm 
Brass Castings of all descriptions. 

ROGERS, KETCHUM & GROSVENOR,' 

Paterson, N. J. ortt) Wallst, New-York 
51tf 

FRAME BRIDGES. 
THE undersigned. General Ageot cf 

Col. S. H. LONG, to build Bridges, or vend lbs 
rigitt to others to buihl on his Parent Plan, wooii 
respectfully inform Railroad and Bridge Corpora- 
tions, that he is pre|*ared to make contracta to build, 
and furnish all materials for superstructures of the 
kind, in any part of the United Stales, (Maryland 
excepted.) 

Bridges on the above plan are to be seen at tfae 
foUowi'.g localities, viz. On the main road leading 
from Baltimore to Washington; two miles from the 
former place. Across the Molawamkeag river on 
the Military road in Maine. On the national road 
ill Illinois, at sundry points. On the Baliimure and 
Susquehanna Railroad at three points. On the 
f Hudson end Peterson Railroad in two places. On 
the Boston and Worcester Railroad, at several 
I>oints. On the Boston and Providence Railroad, at 
sundry points. Across the Contoocook river at 
f-lennikar, N. H. Across the Souhegan river, at 
Milford, N. H. Acroj^s the Connecticut river, at 
Hancocd, N. H. Across the Androscoggin river, 
at Turner Centrci Maine. Across the Kenneliec 
river, at Waterville, Maine. Across the Genesee 
river, at Squakiehill, Mount Morris*, N. Y. Across 
tie White River, at Hartford, Vl. Across the 
Connecticut River at Lebanon, N. H. Across the 
mouth of the Broken Straw Creek, Penn. Across 
the mouth of the Cataraugus Creek, N. Y. A Rail- 
road Bridge diagonally across the Erie Canal, in the 
City of Roche>ter, N. Y. A Railroad Bridge at 
Upper Still Water, Orono, Maine. This Bridge is 
500 feet in length ; one of the spans is over 200 feet. 
It is probably ihejirmest wooden bridge ever built 
in America. 

Notwithstanding his present engagements to build 
between twenty and thirty Railroad ^Bridges, and 
several common bridges, several of which are now 
in progress of construction, the subscritier will 
promptly attend lo bu<<ine)>s of the kind to much 
greater extent and on liberal terms. 

MOSES LONG. 
Rochester) Jan. 19lh, 1838. 4-^ 
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PRESERVATION OF TIMBER. 

THE PROPRIETORS of the invenlion of 
Ibe late Robert BiJl, of London, by which 
%Vood may be saturated throughout with a 
Composition which has been found an efficieni 
preservative against ordinary decay, the dry 
rot, and the gribble worm, having made such 
improvements thereon as have rendered the 
process more dimple and efficient, are prepared 



lo enter mlo contracls for the preparation of^jo^g ,o the gribble worm, was nearly eaten up, 
lirnber,and lo dispose of the right of usmg the^hosc remained untouched. Some .specimens of 



patent process. 

The method in question is believed lo afford 
a eomplete protection to wood, even in the 
most exposed and disadvantageous positions, at 
a Tess cost than any other which has yet been 
proposed. It is applicable to every case in 
which timber Is employed: and is particularly 
worthy of attention in the blocks with which 
streets are paved, the rails and sleepers of rail- 
roads, the frames and planking of the gates of 
canal locks, the timber usjcd in building docks 
and wharves, when the ravages of the worm 
are to be feared, and the piles and the beams 
used in every species of hydraulic construction. 
The details of the process may be learned, and 
terms made known, on application to 

JAMES TREAT, 

General Agent of the Proprietors, 
JNo. 4, Wall at. iSew York. 



Certifieate given by the British Govcrnmen t t9 

Robert Bill. 

** Timber prepared by Mr.. Robert Bill wai 
put into the dry rot pit in his Majesty's yaid> 
Woolwich, where it remained for five years, 
and perfectly withstood the fungus rot, whilst 
numerous uthcr specimens were det^troyed in a 
fif\h part of that time Other pieces were 
placed in the sea. by the master shipwright at 
SheerneFs ; and while wood, considered imper- 



'peci] 

iimbor,so prepared were placed in the earth at bis 
Majesty's yard, Deptford one half their length 
being buried, and the other half protruding 
above ground, and pieces cut from the same 
tree, but unprepared, were put in competition 
with them ; at the end of five years the former 
remained unchanged, the latter entirely' de- 
stroyed. These experiments prove that the 
inferior sorts of timber may be made, at a small 
expense, far more durable than oak, or perhaps 
any known wood, from which great national 
benefits may be derived. 

JOHN KNOWX.es. 
Secretary of the Navy Board. 



Certificates, 

I have witnessed a number of the experi- 
mental operations, made for the purpose of 
testing the practicability of Robert Bill's pro- 
cess for the preservation of timber. In these 
it wus shown, that by the addition of improve- 
ments to the original method, the perfect seas- 
oniug-of timber, by the separation both of its 
sap and uncombined moisture, oould be effect- 
ed : that almost every description of wood on 
which experiment was made, was thoroughly 
saturated with the protecting material ; and 
that in the single instance, (hemlock,) through 
whose pores the injection was not complete, 
enough wa<9 done to exclude all access of 
moiHture. The proprietors have certificates of 
the exposure of wood, pi epared by Bills method 
to the most severe trials, for a space of five 
years ; but were not this proof in their posses- 
sion, it would bo clear, from the high antiseptic 
properties of the material they employ, thai 
wood) fully saturated with it, cannot be sub 
jectto any of the ordinary causes of decay. The 
power of the same material to repel the gribble 
worm IS universally admitted,even when mere- 
ly applied as a coating ; but when injected 
throughout, it must act as a perfect protection. 

Columbia College, N. Y. May 25, 1838. 

JAMES REN WICK, LL.D. 

Professor of Natural and Experimental 
Philosophy and Chemistry. 



Geneva, N. V. 15th Jane, 1838. 

Having seen several specimens of Wood satu- 
rated with Coal Tar (so called,) and believing' 
its use would greatly tend to the preservation 
from decay of all exposed timber, in structures 
for Kailrotids, Bridges or Canals, I recommend 
its adoption, and believe said wood would prove 
lo be one of the greatest elements of economy 
that has ever been introduced into works where 
timber forms a chief material. 

J.G.SWIFT, 
Late of the U. S. Army 



PATENT HAMiMERED 
RAILROAD, SHIP, AND BOAT 

SPIKES. 

The Albanv Iron and Nail Works, have 
always on hand, of their own manufacture^ a 
targe assortment of Rail Road, Ship and Boat 
Spikes, from 2 to 12 inches in length, and of 
any form of head. From tho excellence of 
he material always used in their manufacture, 
and their very general use for Railroads and 
other purposes in this country, the manu- 
facturers have no hesitation in warranting them 
fully equal to the best Spikes in market, both 
as to quality and appearance. 

All orders addressed to the subscriber at the 
works, will be promptly executed. 

JJSO.F. WliNSLOW,,Agt, 

Albany Iron and Nail Works. 

The above Spikes may be had at Factory 
prices of Erastus Corning, & Co., Albany; 
Hart & Merritt. New York ; Jai. H. Whitney* 
do. ; £. J. Citing, Philadelphia ; Wm. E. Cof. 
fin d& Co. Boston. Sly 



TO SUBSCRIBERS. 



In consequence of the suspension, for several months, of its publication, 
present, or Seventh volume, will be commenced on the Ist of July — instead 
January, 1833 : and Ibe work will hereafter form two volumes each year. 

•/ The 'MECHANICS* MAGAZINE, heretofore published as a separa! 
work, will from this date be united with the Railroad Journal, and th« publicalit 
will hereafter bear the title of Railroad Journal and Mechanics* Magazine^ anj 
be forwarded to those who have paid for the Mechanics* Magazine to a peri< 
subsequent to July 2 1837, until they shall have received as many months oi t)U\ 
as they paid for thai work — or until otherwise ordered, if paid for in advance* 

The terms are Five Dollars per annum, in advance. 

To Emginbbrs, Directors ^nd Co ntractors.* — The Editors of the Jouma\ 
and Magazine are pai ticularly desirous to receivte information in relation to th( 
present condition of each Railroad and Canal in the Union ; as well of those ii 
use^ as of those in course of construction ; and they respectfully request gentlemei 
in possession t)f, to communicate at an early period, the desired information. 



THE NEWCASTLE MANUFAC- 
TURING COMPANY 

Continue to furnish at the works situated in the 
town of Newcastle, Delaware, Locomotive and 
other Steam Engines— 3 nek. Screws, Wroupht- 
iron work and tiraas and Iron Castings, of all 
kinds connected with Steamboats, Railroads, &c. 
Mill Gearing of every description ; Cast Wheels 
(chilled) oi'any pattern and size, with axles fitted, 
also with wrought Tires; Springs> Boxes and 
Bolts for Cars ; Driving and other Wheels for 
Xjocomotives. 

- The works being on an extensive Scale, all or- 
ders will be executed with promptness and dispatch. 
Communications addressed to Mr. William H 
Dobb, Superintendent, will meet with immediate 
atlendon. - AN DREW C. GRAY, 

President of the Newcastle Manufact'g Co. 
NewcaatU, Dei. March 6, 1838. ly. 



NEW ARRANGEMENT. 

HOPES rOR INCUkBD PLANBS Or RAUJldAJML. 

WC the subscribers have formed a co partnership 
under the style and firm of Folger & Coleman, fat 
the manufacturing and selling of Ropes for ioclined 
planes of railroatis, and for other uses, offer to sopplj 
ropes for inclined planes, of any length required 
without splice, at short notice, the manufiMrtoring 
of cordage, heretofore earned on by S. S. Durlee &, 
Co., will be done by the new firm, the same super- 
intendent and machinery are employed by the n*»w 
firm that were employed by S. S. Durfee & Co. 
All orders will be properly attended to, and ropes 
will be shipped to any port in the United States. 

12th month. 12th, 1836. Hudson, Columbca 
County, State of New- York. 

ROBT. C. FOLGER. 
33— tf GEORGE COLEMAN. 



A List of Subscribers who have paid since 1st of July, the date of our last list : 



Retidence. Paid ta 

A. H. St. John, Ithaca, JV. Y. July 1, 1839 

B. A. Alderson, Natchez, Miss. Jany 1, 1839 
Lt. T. S. Brown, Dunkirk, N. Y. Feb. 24, 1839 
R. H. Fauntleroy, Cincinnati, O. July 1, 1839 
Clark Williams, " " July 1, 1H39 
CoL Kearney, Washington, D. C. July 1, 1839 
£. L.Lukens, Tarry to wn, N. Y. Jony 1, 1839 
A. C. Twining, Ncw-Baven, Ct. July 1, 1839 
Wm. H. Talcott, Cuba, N. Y. July 1, 1839 
Geo. VaHdenhoof, Paterson, N, J. July 1, 1839 
E Cutter, New- York, Jany.l, 1839 
S- A. Ellis, Haysville, N. C. March 1 , 1839 
G. S. Greene, Warwick, R. I. July 1, 1839 
H. F . Flansberg, Schenectady, Jany. 1, 1839 
J. 8. Stoddard, Brooklvn, L. I. July 1, 1639 
JobnP.Cumming, New- York, July 1, 1839 
Williams & Purdv, Waterloo, N. YJany 1, 1839 
U WaWen.West'Stockbridge, Mao. July 1, 18391 
John Grei^, Canandaigua, July 1, 18391 
Jonathan Leslie, Richmond Va. Jany. 1, 1839 
R. Bigham, Canandaigua, July 1, 1H39 
Simon Ttaver, Rochester, July 1, 1839, 
James Miller, Canandaigua, July 1, 1839 
A. C. Powell, Geneva, July I, 1839! 



Residence. 
Seneca Falla, 
Utica, 
Bridgeport, Ct 
Bath, N. Y. 



Boston, 

Worcester, 

Biiston, 

Lynn, 

Boston, 



R.C. Benedict, 

E. P. Williams, 

R. B. Mason, 

E. J. Famum, 

T. L. Ogden, ^ Columbia, Va. 

Wm. Lehman, Lebanon, Pa. 

Wm. Parker, 

James Barnes, 

J. M. Fessenden, 

Samuel Note, 

Henry Wilder, 

Samuel Ashbumer, Salem, 

Stephen A. Chase, " 

E. Tredwell, New- York, 
L. O. Reynolds, Savannah, Ga. 
T. Stanley, 
H» A. Dodge, 

F. E. KicoO, 
F. Ooyle, 

D. Morton, Elbridge, N. Y. 

E. B. Hunt, Xjawrencebuigh, In. 
C. Campbell, Richmond, Va. 
W.B^Scatfls, Sbawneetown, 1)1 



ti 



ti 



Paidts. 
Julyl, 1839 
Julyl, 1839 
Julyl, 1839 
Julyl, 1839 
Jany 1, 1838 
July 1, 1839 
Janyl, 1840 
July 1, 1839 
July 1, 1839 
July 1, 1839 
July 1, 1839 
July 1, 1839 
July 1, 1839 
July 1, 1839 
July 1, 1839 
July 1, 1839 
July 1, 1839 
July 1, 1839 
July 1, 1839 
July 1, 1838 
Sept. 30, 1837 
Janyl. 1839 
July 1, 1839 
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VttL. Vn.— New Seeies.- 
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Vol. I. 



COnTBIfTS ■ 



Fint Annual Repoit of the Pmiilent 
■ml Ennineer-m-Chief oflhe Cen- 
tul Itiilroail anil BDckiDg Com- 
|iany or Georgia, . . .14 

Scmi-Annual Report of (be Water 



Nen-Vork and AJbanT Railnud, 
Long Island Rail RntJ, 
8l«mingonCeflal>, . 
Wooden Favemeiil»— Extract of a 



Letter rnim CrawloRlrillf, Ga. 16 
PhilaJelpbia and Readiue Kaitroad 
-Erte anJ Sunbur^ RailnHd— 



Inpailiat for 

Workj, .... It 
Remarks on tho Velocity of Steam 



NEW-Y0I1K I 

rUBlIBBED BT TIjE EDITORS AND PBOPSIETOM, 

. MINOR, & G. C. SCHAEFFER, 120 NASSAU-ST., 



■vt \ 



isos." 



ti- It la to be Julinctly nnJenlood, Ibatfor tht period frora Janvary la Jalu 
ifftheeurTtntytar, IS38, no niinilierB of ihe Journal will be iaauedi aoJlbal Itu 
loluine will commence wilb lat July, 183^, 

•.• Post Misians are re«pmrul1y r«jlie.t«J, incase a aubtcriber haa rsmowd 
frDin the place, ur dues not call loi Ibe Journali to reiurn tbe niinihciB, and inrorm 
to vhai place he Ivu Tcmoved, or the reasona ani^ned (oi not taking I'lie nan-bera 

-poatflga three eenit for snydiaUnee under, andjlue for an j 



out nC the oIKcB. 

N. B. rumSheeli 
di<»a"ceDwrll)On<il 



I. MITCULL, 265 BOWIKI. 



\ 






I»."V« J||[, 




M. W. Baldwin, Manvfaeturer of Loeomotwe Steam Engbut, Bi» 
tvmery EngifUM, Sttamboat Ettginei, Railroad Machinery, Stgar MSbf 
Sfc. 8ft., Broad Street, FhUadelpkia. 
ltc&rcDceilolbelbUowing.Campanie9, where thetnncteJ Noi.of bu Engma ■niniaB'; 

Ken. ti &>flM*- 
Philadflphia anJ Trpntnn, K. J. 4 

"'eiv-JerieyTranspoHitionCo. " 5 

[orrii nnJEwx, " 1 

l>hil3(lel|>bis,'WllminEt(in indBalliiDoic. i 
Chail<.'slHiian<)UBnibut|>, S. C. 4 

Ccnlral Bnnil, Satnanah, Geo- 3 

Au^iula Rsilranil, " 6 

Monnie liuiliinil, " 1 

ComiiiPivMl Railroad, Vicksbuif, Miw. 'J 

Mobile and Ccd'sr Point, ' Ale. 1 

1'uwuiDbia and Drcuur, " 1 

DelroiianJ YpFianli, Mkh. 3 

Adrian and TjjIpJ", " 3 

Uke WimimaiuiSt.Joaepti'* Pbridk. 3 



N«. oTEniii 

. CalumbUanAPliiladelphUSlaleiloid, 24. 
Bunti'liiirjrh and LanuitBr Pa- 6 i 

Littie SchuylkiH, " ~ 

Cumbetlind Vall^, " 

fUiladelpbia end Reai'me, " 

Pbila.p OetmanlimnpaiidNoTriitown,'" 






Jiicaand SchenrelBcij, 
KanMcllaei ami SimUiga, 
Lung liland, 

Rochetlerand TonattandB, 
Clinton and Ton lludsan, 
liland of Cuba, 
MadiMO and IndianDnilU, 
K.CniMBoad, 



•ill be FFcn ibal Ihe Eniiincs of M. W. B., are net 
my Enjiinea in ltiiB,or any oilier couoirj; nrhihat 
ipcoTemeDU secured by pnleiit, aaJ miny ailvinujef 






E'ronrAotnnaied teiiimoniali, 

iotwio' ineapaciLy arprrfurouince 
the nme time th«y CDmbinc aeveia 
nUto be found in oihei Engines, 

Oce <rerj impartani ailvauUige ia, Ibe ainiplicily of their coneli 
%j irbicb every part of ibe madiioery is perfectly accesuble nbi 

' Tbe improveiTiertl Id the cnnstmclion or the cranliB is one oi great impaitance, obrialiBt ' 

,lhe lial'Uily lo break,— an occum'nce socominon to mosl lnciimoLi»e enginw. ! 

Another great ailvanta^e srieea from h>vin|{ Ihe lire-boi liefon: the driving wbeda, ibiM I 

,pakiag tn r<4aal diatribuiign cf wtiibt, vihicb vbolly cnrrtcla Iho galkiping or nnduhtiitf \ 
.option peculiar to botii 4 and 6 wheel eni^ines, ivl(b the Gre-ba:t btbiud Ibe driving •biQ, 

jffMot them more edsy upon ifae roed than any engines oftbe same capacity nov in see; I 

wbtfe.by IhB very nimplo device of throwing n portion of the vreigbtofthel-- ' -"- 



jMiiirFd. 



D order to teat Ihvlr comparative merit 
■n|riDea, be itmKeaU thai a regular accoun 
B^ work perfoTmeil by eacb engine : wt 
jbifEd M th«b fBBpectiie ntorlla, which cai 
fH tb* poipoH of cETcci . 



[sti on the Mme roada with otter 
eipeneea of wpairx, (Kttance ln*e)nl' 
lish the only cunect dau by nhic&W 
tcti; done by areweiperimeDti'Doal) I 



\. 



M, W. B. mtnuftauK* ttuMelumof EoKhia, Not. 1,3, andS. Hoit of 'Uw dMi 
■nsioei bclonff lo lba3d, ortmiUercluB, anJ ■nmnjortbeBi l)>ra{)««D in UMfmlWl*' 
Taur years. Hit prvMni eni(inei ire rerj much impioted. Ona of the Snt clua, iMtittty 
bnilt, hir draitn over the Columbia road, part uf wbicb biaan BKeDding unci* ofU feat 
per mile. 35 toeJcd can nei»hin2 187 tona, equal lo about 7CK) tona on a ktel. . -..,,. 

Onlera for engines or mscliini'ry pn>in|itlyc»cuted, an BppI>caiion U M.W.BAUi- 
WlN, Fbild(Jul|inis, or to E. L. MILLER, bu iLgenl, for conlracu in the ciljomaw Voik, 

The rollon-ing (rstimaDUh of tbe aerilaor Ibese enginei,ba<B been nMirad riom Offio«nj 
EasioeEn, aaJ Supeiintenilcnla of motive poirer, &e. &c. of acTerat of ifae nada' abtf*f 
IcTerml lo. 

Mr JuHrl Biiudt, SuperintcnJent of Engines and Micbia''rT, on ths Calumbia abd 
PhiladflpblaRailmnJ, wriiesuiKlerdalfl of thn Ulh of May, 1338:—" We have twentfi 
f.Kir ofyuur cnjinea, aaveral of which hnve been in lua f>ince ibe fall of 1834, Twoarjoui 
3d claia fngiriFB comnwncnJ running Feb. 2SJ, 1837, and trsrellrd 55,6i^i3 rnibn, h|i to tb* 
iMtofHaj, 1836, and COM lor icpaiii ilurini; the abuTe-mentionnl lime, one cent and ei^ 
miHa per mile. Eightcnninca oflhc RHtcIss*, bave travelled from the lit of January, 
183d, to the 1st ol May, (4 munihtHG,563 miles, made 633 trips, drawinelG.SSG can i the 
cost jiormile for lhc>« four nioDlha, 1 am now un^ihle to ehow, ai our bouka are not piMlnl, 
but can anan you that ibe tipenMi Uiis year will be Ins per milo than any former yrara. 
One of the lirstcl'is: recently built, hnstlraon over the Columbia Tuad, part of which haian' 
■acendinngraduuflj feet |>er milr, 35 Uudi'd cjTri, weishing 197 tons, equal U> about 700' 
Una on a tevel, and travelleil frotaStu 12milii |>erbour. eictrpt OD tbenoudea inck. TI&'' 
ia the heaviest train ibal ba^ ever psmcd over ilie rood," 

JiMK. T. SHirHiN, Reaidenl Em 
May -Jlit. 1938: " We hive tivoen 

been in use since May, 1836. Their pert<irinance |« wortny ol the moat unqualified piWM. 
Weeany aa an onlinary luad, 13 freikilil C4r>, neighing &ltunae«chi and to ahow ibm. 
efficiency, we have frequently taken 20 cars nilboul difficulty, uji an aicent of 35 tnt' to' 
the mils; and have curried 4 care up a grade of 211 feci per mile for a diatance of 3,100. 
bet. I'be average s|iecd for freight is 10 mile^ and for pasaentrta, from 90 to 25 mjle* ftt 
hour. In theaummerof 1837, they performed the diatance of 162 milea each Jay, and f nqi 
ihejnurnat which now lies belure nic, it appean that under (bis ariere usage, iheng nu ■(> 
Ciilnre in either of Ihotc enginea fur 6 monlbi, which rendered a change in Their uiual time 
of ruoninj; nccesaary, or caused any delay, either in the tranaportation of pasaengrra oi 
freight, lam fullj satisfied that (be coat ufrcpaln doea noteiceeJ one half ihalofa fin)f 
nhcet engine doing ibo same iiorh." 

Hr. John Cisif,FaperinlcniIentof motive poner, on (ho Norriatown Railroad, saya mtr 
4er date of Hay. Ib38 : " I tike great ptcsbure in beHriiig teatimony to the eieellenee of 
your enginea. They are nell adapted lo light or heavy loada. With one of Iboamallcll^ 
nhicbbaebeennearlv three yeari in £onsUnt service, I have drawn a train of "nOpaiaeii- 
gera, oter grades of 33 feel per mile, at the rate uf 14 EDilea per hour." 

Mr. J. ELl.ioT,Superintendei)l of Molivepower,Dn the Philadelphia, Witmington, and 
Balttiiiore Railroad, writes: "After an eipetience of ■(.•vbibI veara with LdconwIiM. 
enginea on dilTereiit roads, 1 am of o^Hnion that the euginee of M. W. Baldwin, ere eaakl,. 
Upon the road than any engines in mm, and that Ihey combina more advantages than aDJT 
iMunuliiea within in; knawled;;e. Tbcy have been almost conslantiy running for tl)e hat 
■tghtacn monibs. The engine Biandywine, has been running 065 diva, itacoettiu 
Ttptira ofS65 n, and hosluU but 5dayiBinc« ahewoa put on the road. The CbriitiilM 
hBabtearunning 135dayBalaco6t olbut $ 20 lor repaira Tbeir avenge speed U 21 
milea pec hour, including stoppages.'' 

-Ij. G. Cankon, President, and L. R. Sakokkt, auperiniendent of the Renaacl'tr and . 
fttrttoga Railn-ad 0>nipsny. say underdale of SOlb ofMay, 1838 : " We haie Ino of 
your toconiMiv>B wbich have Iwen in u^e about three years. Tbey ■aork vjtll in evert 
paRicu'ari and [ denm it but an itclof junliceto say that the msnuTacturu and malerlalajil', 
■•oh have proved to hoof the hiahentorJiT. and 1 iiavo evidence from the official repnria of 
olh^i companice, and m> own experience bera, ihat your enginea will, in ptr/ortnanct an4 
m( qj'* repairs, bear comparison wilhaayenginca made in this, <ir any oilier country.'' 

W. W. WooLiEV, E«q. President of the Boston and Proiridence Railroad Comp«DT, 
trrUeeonlheSlstofiMnv, 1838: " Wu have three of yuurEnginee, wl' ' " 
nee Bini:e ehnuv June, 183l>. We have never bad occasion to put them t 
Ctpacily. They have carried 1" freighl car* of grmu weinhl, say t<5 loni 
ier not included, over Ihe road at an avenge speed of 10 miles per hour in 
of b miles in lenetli, one half mde of wbich is 4^1 fei^i per mile, and the n 
m lulf milea. 37) feel per mile. 1 bey carry len passmiier, and three bi 
(Wily over the loid, et an averse i)^ of 18 or 20 miles per hour. 1 
Mtfre mtUfaetioa." 
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{ • ' i''- • * [ 

Let, now, the roiBvyjprelotity of the paddll be represented by V, and it 
will strike tlK? water wnh iIhj vehjcily- V— ^ f and if a deuote the ana of 
paiJiJUi, the rediJianct^ of the water to t'le iiiution of the paddle wdl be 
a/(V-^i?)'". Bui it is a known principle in mechanics, that for a body 
to be iu a state of uniform niutioUy the ucceJeraiini; forte niust be equal 
to Uie refiistnnce. The reac.ion of the water against the whrels untst, 
therefore, be equal to the resistance of the boat ; which gives u» tki» 
equation : 

«/(T— »)»=6 k »»ic k (»i:r±«^)PiM sin < (I) 

which solved for V, gives : 

XT . "!a I ^^ m «* / . X- M SID » > ,,,. 

But the power required is evidently equal to the lesistance on tlse 
wheels multiplied by their velocity, that is Q = resistance xV, substi- 
tuting for V its vcdue in equation (U), and for the resistance the second 
member of equation (1), and we obtain 



(i=zbhv^*^^ i:ckv{v±r±w)^± Mvsin t- 



m 



( bhv^±ek{v ±r± fg)"» j: M stn t)"-!*^ > 

» af i ^^"^ 

By f&r the most useful case of this equation is that in which the resis*^ 
tance of the air and the slope of the current are not considered. In thi» 
case the equations become — 

af{y—v)^= bhv^ (IV) 

»=-('+<~j/) w 

(in hh.\ 
l+<_^) (VI) 

from which last, 

''~v'6*(,+:^**.) (V") 

In equations (HI) and (V I) we see that a occurs only in the denemina- 
- tor which shows that the greater the area of the paddle the less the power 
required. If a = o the power becomes infinite; while if a be made 
infini e. equation (VI) reduces to Q = bhv*"^^; and equations (II) and 
(V) to V = V. This would be the case if the wheels wound up two ropes 
extending down the river. 

The power of a steam engine is not constant but varies with the velo- 
eity of its piston, and as the velocity of the piston varies with that of the 
wheel, our power Q will also vary with the velocity of the boat, and this 
renders an additional investigation necessary. VVe shall first proceed 
to find ths maximum velocity of a boat with a given cylinder and pressure 
' of steam. 

Representing the total pressure of the steam in pounds per square foot, 
by s and the pressure «^f the atmosphere, or the vapor in the condenser, 
aocorrling as the engine condenses or not, by e, and the effective pressure 
will be t — e. The friction of tlie engine will be proportional to tlie pressure 
on the rubbing parts, or as i — e, and may be expressed by Z (j--*e)t and 
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the. ^iYailable power will be («— e) (I — Z), which we maj write z ^i—fi)^ 

The area of the cylinder whose diameter is J, is -^(^^fAnd consequently the 

effective force on the piston will be -jd^z^s-^e). This force in its appli- 

eation to the paddle is still further diminished in the ratio that ttievelociiy 

of wheels has to tHat of the piston, t. «., D bein^r the diameter of the wheeU, 

and / the length of the stroke, as irD to 2/, the force on the wheel will 

^ 3 / d^ Iz 

then bchj^* z(«— e) — g- which is equal to -5^ («^«) 5 and foj? the ioch 

Cion to be uniform, this must be equal to the resistance of the wheel, which 

wUve .eep i, .qual to**«-.; .l,ence we have thi. «j«.tio„ ^ 

(f-^e) = bhv^^ which gi?es : 

™ ( d^Iz > 

'' = ^ ImFk^'-'U (V"I) 

This will foe th» reloftitj, supposing that the boiler can famish the ref uisks 
quantity of steam, and that it can pass through the pipes with 9u(iicient vje|o- 
city. Let us 86e what is this quantity of steam. The velocity of the 

piston is ^^V ; substituting for V its value from equation (V) atid 

<l^ J / / m i,k\ 
this biecomes — rf l+'^i-^ ->) this multiplied by the area of the pis. 

ton, 2</^, gives for the volume of 9team that must enter the cylindei*, 

— jr 1 1 +'^-*^— ^1 = Wy ; in which W 19 the quantity of w^ter evapo- 
rated per second, and y the volume of the steam corresponding to the 
given pressure. By substituting for v its value from equation (Vlff) 
this becomes — 

There is no necessity for the boiler to make more steani than this, for it 
cannot enter the cylinder, but must blow off by the safety valve. 

But if the boiler should not furnish steam enough for tliis velocity, it 
will expand in the cylinJer, which will diminish its pressure, and this 
diminished pressure must be used in the equation in place of f, to deter, 
mine the true velocity. The pressure in the boiler will he to that in the 
cylinder as the volume used by the Cylinder i|B to that furnished by ihe 

l>«ilar, that it, as "oTT'' V+'"'^^ "~f7 ' ^^' "^^^ prefsur^ loi^yliiulfr 

2 D W y < 

will therefore be ., , /. . '^ bh\ thi3 substituted for f in ^squatipn 

^ af 

(VIII) gives— 




VTyxi 

^mh\ fro« which o>««+ ^ " - j*<i+^^--(^) 
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An equation which when solved for v will give the velocity, subject how- 
ever to the condition above-mentioned, that W y must not be greater than 

Q ia expressed in ponnds raised one foot per second, and as a horse 
power is 33.000 lbs. raised one foot per roioute ; to get the value of Q, we 
must multiply the horse power of the engine by 550. 

If the resistance of the water be as the square of the velocity, m = 2 
and by equation (VI) Q will be as the cube of the velocity, but Q is the 
power expended in the unit qf time, the total power in any time t will be 
i Q. But the time of performing a given distance s through the water is 

-', which gives < Q = ~ Q, but as Q is as the cube of the velocity, the ex- 
penditure of power will be as -r', or as <o^, as the square of the velocity. 

In ascending [against a current whose velocity is r, the time required to 

s »' 

\ aaceDda given distance, is which makes the power <Qbe as i 

V — r g t> — r 

which is easily shown to be a minimum when r = ^ r, but as the boat 

will steam io the downward trip, the time of ascending and descending 

will be -^ — r- A -— = 2 *— = r, and the power will be as 2s-^ =- 

» V — r r+r l^'*— '^ ^ — ^ 

which is a minimum when t; = r< 



We have spoken of the velocity of the paddle, when in rcaKty every 
part moves with a different velocity, for the outer edge evidently moves 
faster than the inner, which is nearer to the centre, but a certain point can 
be found whose velocity is such that if the whole paddle moved with that 
velocity, the action would be the same as that of the actual paddle ; we 
' propose to call this point the centre of resistance, as we do not find that 

it has been taken notice pf by writers. 

If we represent the velocity of the outer edge of tfie paddle by y, the 
Stance of any point from the axis by 2, and the radius of the wheel by 

a, the velo(5ity of the point x will be y — , and the point % will strike the 

water with the velocity y r, which by making n = — , may he 

II J. The action of any element of the paddle d x will 

therefore be, asl n \ rf*, and the whole action of the paddle will be 

[X y^ ^ 
n\ dx^ whiclrbetween ihe limits x = a — 5, and « = a (in which 

h is depth of paddle,gi ves) -^ | ( 1— it) '— [( 1 — n)— - ]^ | for the whole 
action of the paddle, which is equal to (I— n)^ 6— (1 — n) — + -q-^* 
Now taking c for the distance of the centre of resistance from the axis, 
the velocity of that point will be — y, and if the whole paddle moved 
^th that velocity the action would be as *[ nj*,whence,6|_- — »Ji 

=; (|-ii)»6— (1— n)^ + ^, from which c^an+\/\ (I— »)» ^* 



> 
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This equation wilj serre to find c, when the velocity of the circumfe- 
rence of the wheel y is known. Our equations (II) and (V) give the 
velocity V of the point c itself; in this case to find c, we must consider 
that the velocity of c, namely : V is to that of the circumference y as c to 

a, ory = — V, and as n = — , n = c — rz-= cm. By substituting this 

▼alue of n in our equation for c, we shall find c by solving a quadratic. In 
all the equations th.' diameter of the wheel, D, must be taken as 2 c, not 
the actufld diameter from out to out ; it will generally be sufficiently near 
to measure from the middle of the paddles. 

It is evident from equation (VllI) that if a boat working at full pressure 
in the cylinder, were to take three similar boats in tow, the velocity would 
be reduced to one-half, while from equation (Vil), if the power of the 
engine remained constant, it would take seven other boats to reduce the 
velocity to one-half ; the reason of this difference is, that in the first case 
a great part of the steam would escape, not being able to enter the cylin.. 
der, and from this it follows that a tow boat should never work at full 
pressure, or the steam will be wasted when most needed. 

Ail our measures are given in feet, and the velocities in feet per second, 
also the pressures are expressed in pounds per square foot, and the watef 
evaporated in cubic feet per second. 

I have found that these equations answer, by making /= 1*943 ; h =: 
•108, for a good model ; m = 2; k =: '002 ; and z = i- 

£. C. Bellinger. 



(From the Journal orComineroe.) 

The New Steam Boat Law, 

We will go as far as any one in support o^ any practicable measure for 
the greater security of life on board of steamboats ; while on the other 
hand it is evident, that any measure which only seems to promote that 
result, but does not in fact do so, is an injury both to steam- boat proprietors 
and the public. It is an injury to the former, inasmuch as it causes 
them trouble and expense ; and to the latter, inasmuch as it begets, if 
trusted in, a misplaced confidence, which endangers life instead of 
protecting it. 

In this light we regard the new Steam Boat law ; at least that portion 
of it on which most people not conversant with the structure 
of steam-boats and machinery, will be apt to place their chief reliance. 
The provisions which require iron rods or chains instead of tiller ropes, — 
a suction hose and engine, — a suitable number of small boats, — and signal 
lights at night, — are reasonable and practicable.* So would have been a 
provision requiring each boat to be supplied with a number of life- 
preservers, equal to the usual number of passengers. But these are only 
incidentals. The prominent features of the bill are, 1. That which 
provides for a system of inspection ; and 2. That which makes the 
proprietor of a steamboat responsible for all injuries which may occur to 
persons or property on board of the same, by reason of explosions or other 

* Yet the phraseology indicates that the framers of the law were not much 
conversant with the subject upon which they were leefislating. Do they nfiean that 
iron rods or chains shall extend to and pass around ihe wheel ? That would be 
Attended with gntX difficulty, to say the least. And as to signal lights, there are 
jp^ueh better and more efficient regulations now in force in this part of the country, 
Vndtr State laws, than are required by the Act of Congress. 
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irregular escape of steam, unless he can prove "tbal no negCgenee Ims 
bfeu committed by him or those in his employ." 

Ill regard to the firjft of these provisions, we remark, that, however well 
it ma/ Jook on paper, it will iu practice deceive tiie public, instead of 
enlightening them. Who are to be the inspectors] Admitting that the/ 
will be, as the Jaws declare they shall be, ^Skilled and competent'* nieo i 
we ask who is so skilled and competent, as by devoting $5 worth of hit 
valuable time to a glance over the boiler and machinery of a steam.boat, 
to be able to judge of its strength and safety with any thing like the 
accuracy of the engineer, who has had it under his immediate inspeetioii 
for months and years, and knows every inch of its surface, and every poiflt 
of ini]>erfection, if any exist, as well as man can know it? Again, what 
3tranger is, or can be so deeply interested in having a safe boiler and 
sound machinery in any particular boat, as the engineer himself, who 
knows that in case of an explosion, or other disaster, he, from his pontiofl 
wdl be among the most certain victims. He has at stake not only hij 
business, but his reputation, and his life. Who has more \ Not surely the 
man who pockets his $5, and has no further interest in the result than hit 
humanity may impart ; for of course, if, afier hit inspection, the boat 
should blow up, it would be owing to the negligence, ignorance, or im- 
prudence, of the engineer or his subordinates. One thing however, the 
inspectors may ascertain, and post up in some conspicuous place on 
board, to frighten or afford false confidence to the passengers ; and that 
is, the age of the boiler! yes, and the age of the boat too !! Of all the 
ridiculous nonsense that ever was thought of to humbug the public, this 
the most arrant. Who does not know that the age of a boiler, or of a 
boat, is no test, nor scarcely any indication, of the strength and safety of 
either? Some boats are more seaworthy at the age of ten years than 
others at one; and the same is true of boilers. Why are not the inspectors 
required to post up also the fact whether the boilers are of iron or copper t 
In that case, how many poor creatures would be frightened out of their 
wits to find themselves on board of a boat with an iron boiler! while oa 
the other hand, if they should read on the inspector's broad sheet that the 
boat had a copper boUer, they wonld throw away their life-preaervers mui. 
■it on the safety valves. And yet, as a mattter of fact, tlie iron boiler lA 
stronger and safer than the copper one. All the interests of the owners, 
engineers, firemen, and others, concerned in the running of a iieamhoatt 
are deeply involved in her safety. And yet they may err, — as was most 
disa$tronsIy illustrated in tire case of Mr. G. B. Lamar, owner of the 
Pulaski, who entrusted himself and his whole family and much of hit 
property on board of her on the voyage which was her lest. Who thec it 
bnman, is not liable to err 1 Is the $5 inspector the only exception t 

Then as to damages in case of an explosion. The law makes the 
otrners responsible for it all, whether of life or of property [what is the 
value, in dollars and cents of a Ufe X\ unless they can prove there hee heee 
no negligence. But, how can they expect to prove this % The eti^neer 
and firemen are probably, dead, and there is no other being on earth who 
has any knowledge on the snbject. Passengers may gmn there has beeti 
Negligence, as in the case of the Pulaski, and almost every ether eaw ef 
disaster, — for surely, if all was right, why should there be an explosion % 
The explosion itself is made by the law prima facie evidence of negligence; 
the fiiw persons who, if living, could have disproved this fake tetlimony, 
Hre dead ; and the passengers, as usual, concur in the opiaion cbect ihece 
Wtmit have been negligence. And no the owners^ as innocent as the sptMk 
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fesA robiM of Itght, and having uncd every reasonable and pfoper precaution 
to aeHsure the safety of their passengers and crew, arc mulcted in a sum- 
equal to the f<jlJ value of the projieriy on Ixmrd (s-onit'iimes half a iniihoJi 
doUars) and alsn in the fdl value of all the lives lost, hesidcs sullVring 
the p;irtial or total loss of their hoat, and probably some of lliur near 
friands. And alJ this because they cannot di^^prove the prima facie 
evidence wliich the law arbitrarilv establishes as real evidence, when it is 
on evidence at all. If this is not injustice, we shonld like to know what is. 
The Act under consideration, besides being ia the nature of an ex-post- 
facto law, affecting vast amounts of property invested under the idea that 
steam-boating was a lawful pursuit, is still further objectionable, inasmuch 
as it will have a tendency to drive responsible men out of the business, and 
throw it into the hands of adventurers. It will also operate as a 
formidable birrier to prevent any of the steamboats which are to ply 
between the United States and Europe, from being owned in this country, 
or bearing the American flag. 

The law proceeds upon tlie following assumptions, which have been 
anything but proved : 

> 1. That boilers and boats which have been some time in use, are much 
more liable to accidents than new ones. 

2. That the Inspectors can liave a better knowledge of the trustworthi- 
ness of a boat, boiler and machinery, and stronger motives to prevent 
disasters, than they who are immediately interested. 

3. That the accidents which have occured hitherto, iiave arisen fyojn 
the inattention and recklessness of those concerned, when the facts, so far 
as known at all, at lea^st in regard to cases which have occurred in the 
Atlantic States, would show the contrary to be the fact* and the blame, if 
any, to lie in other quarters. 

To us it appears obvious, that a thorough official investigation into the 
causes and circumstances of each accident, and the publication of all the 
facts and evidence elicited, which course has never yet been pursued, 
save in one or two instances, would do more to obviate the true cause of 
these disasters, than all the blindfold penal legislation that can be 
devised,— even if the rack and gibbet were to be superadded. 

We heartily coincide, with a single exception, with the opinions 
expressed in the above article respecting the law in question. With re- 
gard to the inspection of boats and engines, we consider it a matter of 
moonshine, for jio man can decide, with any chance of certainty, on the 
safety of a boat or engine, from such an inspection as he can afford to 
make for five dollars. Few men can be found capable of making the 
inspection at all, but many can be found in every place willing to accept 
of such an appointment as a sinecure. But whatever may be the talents 
or qualifications of the inspector, if he gives favorable certificates, and any 
disaster happens, ten chances to one, the owners, who perhaps may be 
models of innocence, are ruined. It has been held as a primary principle 
of law in our country, that every man is presumed innocent till proved 
guilty — but in this law the case is reversed. An accident happens, which 
perhaps no foresight could have avoided, by which hves are lost, perhaps 
sverj person on board--*the owners, who are honestly serving and accom- 
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modadng the public, are by this law at once declared maoslaughteren ; 
the burden of proof is shifted on them, and thej must suffer accordin|^j, 
unless they can prove their innocence when the witnesses are ever^ aotil 
dead. 

With respect to the chain, 6lc. we should say the writer manifests the 
same ig^norance of the subject which he imputes to the legislators. If he 
were acquainted with practical mechanics, he would know that a chain is 
as applicable to a wheel, or pulley, as a rope. 

Eastern Railroad Opening, 
We copy the annexed notice of the opening of the Eastern Railroad 
from the Yankee Farmer, of Saturday. It adds another important link 
to the ** great Atlantic chain," upon which we have so long labored. 

*' Agreeably to previous notice the Eastern Railroad was opened as &r 
as Salem, on Monday last, Aug. 27. In the morning the cars started 
from Salem with the proprietors and invited guests from that place, and 
arrived in Boston at about half past 12 o'clock, P. M. The cars started 
on th^ir return with the addition of other proprietors and invited guests, 
numbering upwards of 500, and arrived at Salem, stopping at Lynn, at 
about half past 1 o'clock, P. M. Owing to the crowded state of the can 
both from Salem and Boston, the stockholders from Lynn could not be 
accommodated, and a separate train of cars was despatched from Salem 
for them. 

*^ On the arrival of the train from Lynn, the company, numbering nearly 
1000, formed in procession and proceeded to the depot, where a collation 
was provided in a building nearly two hundred feet in length, and suffi- 
ciently wide to accommodate four tables. The Hon. L. Salstonstall, 
Mayor of Salem, presided, and after the eatables were duly disposed of, 
made a brief address, stating the history of the enterprise and some of 
the circumstances attending its completion hitherto. He gave as a toast — 

" • The city of Boston ; the chief ornament of New England. The 
patriotic spirit of her inhabitants placed her on that eminence she now 
occupies to the honor of the whole country. It is the wish of every citizen 
of the State that her welfare may continue undiminished, and her pros- 
perity go on increasing.' 

** Kxcellent speeches were made by Mr. Speaker Winthrop, Mr. Attor- 
ney-General Austin, Mr. Peabody, President of the Corporation, Mr. 
Duncan of New-Orleans, Mr.Girardof New-York, Mr. Phillips, of Salem, 
Messrs. Park and Degrand of Boston, an4 several other gentlemen who 
addressed the company on the occasion, but we must confine ourselves 
to a few of the sentiments offered and drank with great applause. 

•• The Rev. Dr. Flint being called on, offered— r 

•* ' Railroads — the strong clamps which are destined to bind together 
with ribs of steel the whole of this great country ; may they be multiplied 
nnd extended till they shall have cemented this Union beyond the possi- 
bility of severance.' 

** By Mr. Pi?abody — • The old State of Massachusetts ; a noble monu- 
ment of what may be done by industry and enterprise. If her soil refuses 
to proJtjc! good cro;»s, it yields a plentiful harvest of good men.' 

'* liy Mr. Park — The act of incorporation of the Eastern railroad is a 
misai^ju T. It should rather have been called • an act to repeal an act de- 
claring Massachusetts and Maine to be separate and independent States 
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JPint Annual Report of the President a$id Engineer-in-Chief of the Centrat 
Railroad and Banking Company of Georgia. L; O. Reynolds, 
Chief Engineer. 

Engineer Department ^ Central Railroad^ Savannah, May 10, 1833. 

To Wm. Wfc GoBDON, President : 

Sir — It is one year since the charge of the operations of this department 
was committed to me, and 1 now have the honor to present jou a report 
of the same. 

It is proper that I should first state the progress thnt had heen made,- 
and the condition of the work at tlie lime it was placed under my 
direction. 

lu the summer and fall of 1834, an experimental survey Avas made 
under the direction of Col. Cruger, at the request and cost of the City of 
Savannah, to ascertain the practicahiliry, and approximately the cost, of 
constructing a Rail Road from this City to Macon. Tliis survey 
demonstrated the practicability, and at a modeiate co.-^t, of what we have 
since denominated the **i\orihern Route." A full report has * bee i 
published, with which you and the public generally are well acquainted. 

la April 1836, this Company was organized, and preparations made 
for commencing operations without delay. A Chief Engin'eer wa3 
appointed, and under his orders a more minute and careful examination 
of the "Northern Route" was commenced at Macon on the 15th 
of September of that year, by a party under my direction. The Board 
of Directors, as well as the Stockholders, were by a large majgrity in favor 
of this Route, iu preference to one further South, provided it could be 
pursued without too great a sacrifice of distance and expense. 

The general features of the Route of this second survey, were similar 
to the first, with such variations as a knowledge of the country, gathered 
from the first examination sujrsrested. 

Commencing at the Court-House in the City of Macon, the water table 
of which was assumed to be 386 feet above Tide water, a line of leveler 
and a survey of courses and distances, were carried immediately across 
the river Ocmulgee, then bending to the right, passed aloni^ its margin, 
alternately cutting off projecting points of the liigh land, and crossing 
occasional arms of the river swamp, until the valley of fcJtone Creek was 
reached, about 7 miles from Macon — here the line deflects suddenly to 
the lefl, and enters that valley, which was examined to the point in the 
summit ridge, where Col. Cruoers line crossed, at the plantation of Mr. 
Chappell. It was found that with a maximum slope of 21 ,-% ff et per 
mile, which was prescribed by the Chief Engineer, a cut of 70 feet would 
be required to pass this point. A survey was then commenced, and 
continued along the summit of the ridge dividintr the waters of the 
Ocmulgee, and those of the Oconee, in a nortlurly direction of 13 miles, 
with a view of ascertaining with certainty, the lowe^Jt depre^ssion in that 
ridge, which would be available for the passage of the road. 

This ridge is well defined, and in its general dnection is parallel to 
the Ocmulgee, and at a mean distance of about 9 miles from that River 
— the average height being about 580 feet above the valley. 'J'he ridge 
survey was terminated in Jones County, on the public road from Macon 
to M lleJgev.lle, about 1 mile East of the point where the road branches 
to Clinton. 

At this place dkebead braaebes of Walnut Creek, which empties itself 

19 
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into the Ocmulgee near Macon, on the one haod, and of ComnuMioner/ 
Greek which ducharges into the Oconee on the other* approach widiin 
a few yards of each other, offering to the eje a faTourahle pais for our 
Rail Road, as well as a favourable route to descend on either side of the 

ridge. 

An experimental line was commenced at this point, which was fovsd 
to be 619 feet above tide — and continued down the lirancbes of Walnut 
Creek towards the Ocmulgee, for a distance of 6 miles : in this distance 
the descent of the valley had so far exceeded our maximum rate, as to 
render the prospect of finding a route without exceeding 21 feet per mile* 
hopeless ; this line was therefore abandoned. 

The lowest depression found in the ridge, is about 5 miles North of 
the summit at ChappeliV, and 40 feet lower, being 530 feet above tide* 
At this place the head branches of Stone Creek on the West, and Big' 
Sandy Creek on the East are separated only by a sharp mound of about 
1000 feet in width, requiring to be reduced about 37 feet at the highest 
point ; the material being a compact argilaceous sand, which generally 
prevails tliroughout the pine barrens. A line was then run down tliis 
branch and connected with our first survey at Davis* Mill, on Stone 
Creek, about 3 miles from the summit, and from the top of the ridge 
eastwardly down the Branch of Big Sandy to the main Creek — crossing 
this at Perrim.in's Mill, and following the valley to the flat lands of the 
Oconee River about 30 miles. There is no difiiculty in getting a favour- 
able line along the valley of Big Sandy Creek on either side ; our line 
however lay on the North side. On reaching the flat lahds at the 
Oconee, we make a sweep to the left, and keep the river flatsUn a 
northerly direction about 7 miles to Bond's ferry, near where the line 
crosses the river at an elevation of 25 feet above the water, (at that time 
so low as to be barely beatable,) which is 236 feet above tide, and S8 feet 
lower than the Ocmulga at Macon. There is here a flat rock extending 
across, and forming the bed. of the river, which ofiers an excellent 
foundation for a viaduct. 

The line now bends again to the lefl, and follows the low lands of the 
river to Bufi'alo Creek, which is crossed near its entrance into the River 
Swamp, and followed on the northern side about 5 miles to Youngblood's 
Bridge — here the line recrosses, and pursues the southern bank of the 
stream about 3 miles, to the valley of Keg Creek, where the ascent is 
commenced to the summit of the ridge dividing the Oconee and Ogechee 
waters. This is efiected by means of a stream called Limestone Creek, 
which has its source in a great number of heads near Sandersville. 

Several attempts were made to find a route by different branches of 
. the stream without success, but at l(*ngth a line was found, which, though 
rather expensive and somewhat devious in its course, is practicable 
without exceeding an ascent of 21 ^^ feet per mile. 

A great saving would of course be made by adopting in such parts of 
the line as we are now speaking of, a grade of 30 feet per mile, and the 
line could in all other respects be much improved by such a change. 
This subject will however be taken up in a subsequent part of this report. 
Having reached the summit near the town of Sandersville, which is 
found to be about 500 feet above tide, we find an easy descent towards 
the Ogechee, by the branches of WilIiamson*s Swamp to the main Creek, 
and following that to its junction with the Ogechee, we cross that rirer 
about 12 miles below the town of Louisville. Many tines were run with 
a view of finding a favourable crossing place higher up the river ; b«t 
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the table of land occupying the Apace between the Ogechee and 
Williamson's Swamp, though tolerably level on its face, approaches the 
river so abruptly as to forbid a descent at 21 feet per mile,without a long 
and heavy cut and fill. It therefore became necessary to fall down to 
near the junction of the streams as above described. A very favourable 
country for a Railroad is then passed over,through the Couniy of Burke; 
the line crossing Baker's Branch, Bark Camp Creek, Jones' Creek, and' 
Buck Head Creek, with several small streams. Soon after entering the 
County of Scriven, Paramour Hill presents itself as an obstacle to our 
progress. This hill makes up to the Ogechee so abruptly, and is at the 
^asie time so deeply channelled by ravines and protruding points of high 
land, that a passsage for the road between the hill and the river is 
forbidden, without laying the line for along distance in the River Swamp. 
To do tliis an embankment from 15 to 18 feet high, and a mile long 
would be required. This would be every year exposed to the freshets 
of the river, and would require a revetment of logs, there being no 
stone to be obtained for that purpose in this section of country. 

The survey was therefore conducted around the summit of the hill, at 
a distance of about a mile and a half from the river, not however without 
encountering a yery expensive series of cuttings and fillings to enable us 
to keep within our maximum grade. 

After passing this point, the line was continued through the pine 
barrens of Scriven County, which present an undulating surface 
requiring occasionally heavy work to effect a favourable grade. The 
County of Effingham throughout its whole extent presents an extremely 
level surface ; over these level lands the line was run into the County of 
Chatham, and terminated about the 1st of January, by connecting with a 
line about 15 miles from Savannah, which had been run by direction of 
the Chief Engineer, who had arrived from the North about six weeks 
previously. 

The distance by the route I have just described is 210 miles, but it is 
susceptible of several improvements and alterations, by which I think, it 
oould be reduced to 200 or less. Some of these have been made, and 
others are now in progress and will be explained in their proper places. 

On the arrival of the Chief Engineer in November, several exploring 
parties were organized and took the field with a view of finding a more 
direct route than the one above described ; and in the mean time a line 
was run and located for the distance of about 9 miles from the City, in a 
direction which would be common to any route that might subsequently 
be adopted. A force of one thousand men was placed on' this line, and 
the grading commenced on the Company^s account ; this method having 
been recommended by the Chief Engineer as being preferable to placing 
the woik under contract. 

The several parties in th^ field were employed in running various 
experimental lines, the most important of which were a Base line from 
the Ogechee River to Dublin in Laurens County. A Base line from the 
Ogechee River to Tatnall Court House. A survey and levels of the New 
Dublin road. A line from Macon to Turkey Creek on thp Oconee. A 
ridge survey from the head of Big Sandy Creek to Turkey Creek.— 
Surveys and levels between the Oconee and Ocmulgee, of the valleys of 
Ocwalkie, Turkey, Stichatchie, Beaver-dam, and Rocky Creeks. — 
Surveys between the Ohoopee and Ogechee Rivers, of the vallies of 
PeodletoQ^s, Cedar, Bull^ and Black Creeks, a traverse of the south-west 
side of the valley of the Canouchee ; with many other surveys of less 
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magnitude, including traverse lines of most of the small streams in tha 
vicinity of the Dublin and Tatnall bases between the Ogechee and the 
Canouchee Rivers. These surveys up to the end of April, including 
that of the North route, amounted in the aggregate, to a distance of 
upwards of 1000 miles; and were nearly all of them protracted— the 
plans on a scale of 2000 feet to 1 foot, and the profiles on a similar 
scale horizontal, and 200 feet to the foot vertical. 

Approximate estimates of cost were made from the profiles, and on 
the 26th January, 1837, the Chief Engineer reported to the Board of 
Directors, that a route was practicable 30 miles shorter, and $500,000 
less expensive than the northern route. On the following day the Board 
passed a resolution, adopting what has unce been denominated the 
^'Southern Route," and orderiug the grading to be continued accordingly 
— the large force employed having by this time pushed the work as far 
as the line was common to both routes. 

The surveys on which the estimates (fomiinff the basis of the report 
above alluded to) were made, may be stated as follows. 

1st. The entire experimental survey of the northern route described in 
the beginning of this report. 

2d. The Base line from the Ogechee River to Dublin — thence to the 
mouth of Big Sandy Creek, (this last distance not having been surveyed 
was assumed to be 20 miles, and estimated equal to an average cut of 4 
feet.) From the mouth of Big Sandy Creek to Macon, by the survey of 
that portion of the north route, thus forming a connecting line to Macon, 
with the exception of the interval between the mouth of Big Sandy 
Creek and Dublin. 

The profiles were graded to a maximum slope of 21VA^ V^^ mile, and 
gave the following result : 

Ist. Northern route, distance 210 miles, 

Excavation and Embankment, T 500 254 C. Yds. 

2d. Southern route, as above described, 

Excavation and Embankment, 9 059 214 C. Tds* 

Difiference of Excavation and Embankment, in 

favour of the northern route, 1 549 960 0. Yds. 

Difiference in distance in favour of southern route, 36 miles. 

It was now assumed, that if the soutl^ern route above described, a 
great part of which consisted of a straight line, presented so favourable a 
comparison with the northern, by making deviations from that straight 
line, a route could be found that would still be 30 miles shorter, and the 
cost be thereby reduced to half a million of dollars less than the northern 
line. 

Surveys were continued to the end of April for the purpose of effecting 
that object, and which have been detailed above. It appeared 
subsequently, however, that no favourable line could be found without 
falling so far down the country, as to make the distance necu'ly or quite 
eqiial to the northern route. 

The route 'which was eventually intended by the Chief Engineer, 
crosses ihe Ogechee River about 2 miles below Jencke's Bridge, and 
passes over Black Creek at Bird*s Mill, thence in a straight line to Lott's 
•Creek, which it crosses about 3 .miles above its junction with the 
Canouchee River, and following up this river it crosses it near the 
pQOUth of Cedar Creek — takes up the valley of this creek to its head — 
passes over a summit into a small branch| ahd is then conducted to the 
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Ohoopee RWer — passing this rirer about 4 miles above the mouth of 
Peudleton Creek, it falls down into the fork of this creek and the Ohoopee, 
and continues up the vallej of the former nearly to its head, then crossing 
over to the Oconee and passing this river a pliort distance above Turkej 
Creek, which is followed to ihe mouth of Rocky Creek — thence the 
route passes over to the head water of the Little Ocmul«iee, and falls into 
the valley of Shell-stone Creek, by which it reaches the Ocmulgee in the 
vicinity of Taversville, and continues up fhe river to Macon. 

As a considerable portion of this last described route has not been 
instru mentally examined, the precise distance connot be stated ; but an 
inspection of the State Map will shew that it is nearly or quite as long as 
the northern line. It wa<9 the result of a reconnoi^ssauce made by the 
Chief Engineer in the first part of the month of May, together with 
instrumental surveys before made, and which have been detailed above. 
Soon after returning from this tour of reconnoissance, he resigned the 
apptfintment Chief Engineer ; and on the 10th of May, this department 
was placed under my direction. 

The Board of Directors had become fully satisfied that the plan of 
carrying on the work on the Company's account was attended with great 
waste and sacrifice, involving a necessity of the employment of a host of 
superintendants, clerks, overseers, cooks, bakers, butchers, ostlers, dec., 
and were very desirous of placing it under contract. Accordingly, in the 
early part of March, the grading then remaining to be done from a point 
about r2jmiles from the depot at Savannah to the Ogechee River — a 
distance of 6 miles, was put under contract. Several short pieces between 
this point and the City remained however to be finished by the Company, 
all of which was soon completed, excepting the heavy embankment on 
the first of the road, which will be particularly mentioned hereafter. 

On the 3d of June 1 received a communication from the President of 
the Company, in which he says : **Doubts have arisen, whether the true 
policy of this Company is not to open again the question of route, as we 
have not yet crossed the Ogechee, we may better now than hereafter 
change our route ; and the questions on which you are now asked to 
advise the Board, are — 

1st. At what point of the road now grading would the line of the 
northern route diverge if a change was determined on ; and what amount 
in distance and value of work already done would be sacrificed 1 

2d. What are the advantages of the northern over the southern route ; 
and what would be the increased distance of the former over the latter t 

3d. What points on the northern route should be examined before a 
just and proper contrast of the two routes could be made 1 How long 
would it take to make such examinations ? 

■ 4th. Could the proper data for a determination be obtained in time to 
put under contract 30 to 40 miles on either route before the Ist of 
November next? 

5th Whether an alteration of the present maximum rate of grade from 
81 fVo to 30 feet per mile, would be attended wjth more advantages on the 
northern than on the southern route ; and whether if such altemtion were 
admitted, a location at once on the northern route might be ventured on, 
with the assurance that the difiiculties on that route would be overcome 
by such alterati(m ? 

6th. Where the first obstacles on the northern route would be found? 

I ask an early answer to these queries, and that your answer convey to 
file Board af] the information on the subject in your possession." 
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In my reply to the above conimuiiication» I made the foUowiBg 
•tatemeots : 

*'The point of divergence from the present graded road,shou1d a change 
of route be determined on, wouJd be within a short distance of the 
western side of the Little Ogechee. 

Tlie sacrifice of work already done would be $10,500 exclusive of 
engineering, and in distance about one mile and a half. 

Amon^ the many advantages of the northern over the southern route, 
are the following : An earlier developement of the benefit of the project 
both to the Company and the public. On the northern route, the work 
and expense of construction will be light for nearly the whole distance 
hence to Sandersville. 

The Board is aware that the trade of the Counties of Washington, 
Jefferson, and Burke, was formerly enjoyed by Savannah, and until the 
introduction of Steum Boats on the Savannah Biver, which placed 
Augusta nearer on a level with this City, as a mart for the purchase and 
sale of produce and merchandize. Then, the trade of these Counties 
took that direction merely, on account of the shorter transportation. 

The consequence has been, the decline of Savannah and the advance- 
ment of Augusta. Can we doubt that the establishment of a permanent, 
•certain, and cheap line of transportation through these Counties, would 
reclaim to our City her lost trade 1 

The advantage of such a result, would not be merely the transportation 
of the Cotton crop. The intercourse of the inhabitants would be with 
this City instead of Augusta and Charleston. There supplies would be 
drawn from here, and the causes of the decline of Savannali being thus in 
a considerable degree removed, we might look with confidence to see her 
resume her former state of prosperity in a short period. 

We approach within 10 or 12 miletf of Louisville — within 2 milea of 
Sandersville — ^within 18 miles of Milledgeville — within 3 miles of 
Irwinton ; and if the route via Commissioners and Walnut Creeks be 
found practicable, (of which I have very little doubt, provided grades of 
30 feet per mile be admitted,) within 4 or 5 miles of Clinton in Jonei 
County. Communications with all these places would doubtless be 
formed, and each of them being the nucleus of a more or less active, and 
leme of them of a large trade : their passengers and light goods would 
yield a large revenue to the road. 

A branch from this road to Sparta in Hancock County, (probably about 
25 miles,) would take in a large circle of that rich and populous country, 
and could be made at a moderate cost. 

The near approach of our road to Augusta (48 miles), would doubtless 
attract many passengers. Improved lines of stages would immediately 
connect with us, as the roads in that section are very good ; and that 
great desideratum^-a daily communication between this City and 
Augusta would be accomplished. 

The greater facility with which slave labor can be obtained on the 
northern route than on the southern, 1 consider a great advantage. On 
)the aouthem route, no negroes can be obtained until we reach the vicinity 
of Taversville in Twiggs County. 

It is admitted that in the section of the country last named, a large 
amount of Cotton is made, and there are many wealthy inhabitants ; but 
we ihould have the navigation of the Ocmulgee to contend with, which in 
ordinary staffes of the river would take a large part of the crop. 

By the adoption of the northern route, we should obviously be in a 
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lietter position to participate in the advantages of the various schemes of 
internal improvement now in agitation, than if we were to adhere to the 
southern. 

The time will not permit me to collect the data for furnishing jou with 
a statement of the amount of goods transported from the sea board to the 
different counties through which the road and its probable branches would 
pass ; or their Cotton crops ; 1 have no doubt however, that the Board is- 
well informed on the subject. 

There are many other advantages that will be overlooked in this hast/ 
communication : and probably many that would strike the members of 
the Board, that might escape me. * 

The increased distance of the northern over the southern route, cannot 
with any certainty be ascertained, as no line as has yet been definitely 
fixed on for the whole extent of the southern route. 

(To be coDtioued.) 



(Cdntlnaed (Vom page 119.) 

Semi' Annual Report of the Water Commissioners, from the 1st of Juli/f 

to 30th December, 1837, inclusive. 

The plan of carrying the aqueduct across by means of iron pipes 
resting on a stone bridge has the following general character. 

A semi-circular arch of 80 feet span, resting on abutment piers, which 
are raised 10 feet above flood tide, making the total height, from the level 
of flood tide to the under side of the arch, 50 feet, is placed next the 
southern shore of the river, to form a channel way for the same. At 
present the channel is about 150 feet from this shore, but the situation b 
favorable, and the tide current will very shortly cut a new channel, when 
it is restricted to a passage through this arch ; and form as good a chan* 
nel as the present, for any purposes, should it ever be wanted. From the 
north abutment of this arch to the north shore of the river, it is proposed 
to make an embankment of stone to support the foundation wall of the 
aqueduct. From the south abutment pier of the main arch, there is an 
curcade of three arches, one of thirty-five, one of thirty, and one of twen- 
ty-five feet span. From the south abutment pier of this arcade a founda- 
tion wall is carried up the ascent until it reaches the grade level on this 
side of the river. On the north side of the river, an excavation is made 
through the table land, and up the slope of the hill to the grade level, in 
which the foundation and side walls are to be laid, to receive the piiies. 
The foundation wall above described as extending each way from the 
abutment of the arches, is designed to be formed of dry masonry, except 
two feet on each side, constituting the face, and two' feet across the top, 
to form the bed for the iron pipes, which are to be laid in cement. A 
parapet or retaining wall is to be raised on each side to support the earth 
covering, which is to be four feet deep above the pipes. 

Commencing on the north side at the influent pipe chamber, the prepa- 
ration for the pipes descends nearly parallel to the slope of the hiD, 
making a small angle near its base, and thence to tlie level adopted as 
the lowest, which fixes the top of foundation wall fi>r pipes, at four feet 
above flood tide. This level is continued to the angle it is necessary to 
make to rise over the high arch, from whence an iuclmed plane is carried 
to the efiluent pipe chamber on the south side of the vailey. 
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A foundation wall is designed to form the beds of the pipes. Thii 
might, iti a great degree, be dispensed with, as in ordinary cases ; but in 
order to guard against any injury that one pipe might receive from a 
rup:ure in another, it is deemed prudent to give a solid foundation, that 
woul I resist a c irreiit of water, should an accident occur. 

An influent and an effluent pipe chauiber will be required ; one at the 
termination of the aqueduct, on the north side of the valley, and the other 
on the south side. Into ihese chambers the pipes will respectively be 
inserted, in well wrought masonry. It is proposed to arrange the pipe« 
in such a manner as to admit of a gate for each pipe, so placed that one 
may operate independently of the others; in order that any one pipe 
may have the water shut off, and undergo any repairs that may he 
required, without disturbing the regular operation of the others. The 
walls of the pipe chambers are to be carried up and leceive a roof, to 
protect the chamber and gates from improper approach ; and serve, at 
the same lime, a useful purpose as a receptacle of tools, and such mate- 
rials for repairs, as it may be prudent to have in store The gates are to 
be of cast iron, working in well fitted frames of the same material. 

At some convenient place, in the lowest level of the pipes, a stop cock, 
to operate as a waste cock, will be required. The object of this is, to 
clear out any sediment that may accumulate in the bottom. It is pro- 
bable very little will ever be deposited, that cannot be forced through by 
a current that might be made in the pipe ; but the waste cocks are 
deemed the most certain, effectual and convenient means of accomplish- 
ing this object. It is proposed to enclose the waste cocks in the same 
manner as the pipe chambers. 

The width of the bridge must depend on the width required for the 
pipes : and this again, will depend on the diameter of the pipes. A sin- 
gle pipe, sufficiently large to carry the whole quantity of water, would be 
accommodated on the most narrow bridge. There are, however, objec- 
tions to this : a single pipe would place the successful action of the 
aqueduct on its good condition ; consequently, interruption would be in- 
volved in any necessary repairs; which it is important to avoid, by every 
reasonable means in our power ; and very large pipes would be more 
liable to imperfections than smaller ones. Water pipes of cast iron have 
not, that I am aware of, been larger than three feet diameter. The prin- 
cipal iron mains, in the water works of London, are of this size; and the 
same are used in a part of the water works in the City of Glasgow, in 
Scotland. I can see no reason why this particular limit has been 
adopted, unless experience has decided it to be most economical. There 
ce tainly can be nothing impracticable in going to four feet, so far as the 
making the casting is concerned, for experience in casting cylinders for 
steam engines has demonstrated this ; and were there any particular 
necessity for this dimension, I should have no fear that it might be sue* 
cessfully accomplished. But in view of all the circumstances of the case 
under consideration, I have arrived at the conclusion, that three feet pipe 
will be most appropriate. 

In order to economize the expense of crossing this valley by iron pipes, 
I have allowed two feet fall, in addition to the declivity that would be 
given by the regular inclination of the aqueduct. Without stopping here 
to explain the influence of this measure, I will merely observe, that we 
shall still have, at the distributing reservoir, as great an elevation as it 
will probably be thought expedient to maintain at that and the interme- 
diate ground. With this deelivity, four pipes each three feet diameter. 
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will' b%' sufficient to discharge the same quantity as the aqueduct of xaaaon- 
ry, on the established inclination. The comparison is as follows : 

One pipe will discharge 2,000,163 cubic feet, or 12,460,996 imperial 
galK>tis, in twentj-four hours — and 

• Imperial Gall >ns. 

Four pipes 8,000,652 cubic feet . = 49,843,9S4' 

Aqueduct of masonry ' 7,953,120 " " . =49,547,037 

. • • • • 

Excess of pipes 47,532 •'^ " . = 296,047 

I have made a compulation for pipes 30 inthes m diameter, and find 
the fatio' of discharge of 30 to 36 inch pipe is as 1 to f'SS ; and the ratio 
of cost ista 1 to 1*26. It therefore appears, that, (more than 6,] say 6 
^pes, of 90 inches, would be required to discharge the same quantity as 
4 pipes of 36 inches. The comparatire account of expense for pipep to 
d[ischarge the same quantity, all6Ti^ing the 36- inch only a 50 per cent- 
greater discharge, will be as follows : 

6 pipes, 30 inches diameter, at 1 • . . •- • == ^00 
4 " 36 »* " at8Byl-9& .- . . ^=500 

Difference l-OO, or 
the 30 inch pipe #ill cost 20 per cent, more than the 36 inch, to discharge 
the same quantity of water. 

The bridge to support the pipes tvill require to be at least 6}, if not 7 
ieet wider for 30 inch than for 36 inch pipe, which will increase the cost 
#90jOQDL This, added to the difference in the pipes, will make the tottt! 
excess of cost for 30 inch pipe over that for 36 inch, $54,000. 

If it be inquired, why not institute a comparison for pipes of lai^er 
diameter ? the answer will be found, in part, from my observations in th^ 
preceding pages; on. experience at the London and Glasgow Water 
Works, where 3 feet seems to be the maximum-size in use ; and the pro^ 
priety of having two pipes, as a measure of prudence, that one may sup- 
ply, in the event of any repairs bein^ required on the other. But we have 
&ur 3 feet pipes. This is true in relation to the ultimnte [>erfeotioadf thb 
plan; but only two are desiorned to be put down in the first instance^ as 
they will probably be sufficient for ^he next fifty years; and the.addf- 
tional ones may be laid down whenever the wants of tiie city fhaff 
demand them. 

ESTIMATE FOR AN INFLUENT PIPE CHAMBER. 

no cubic yards concrete and rubble masonrv in foundation, 

at $6 . . . . . . . . $660 Oa 

70 cubic yards cut stone masonry in flagging, jambs, lintels 

to gates, and pipe apertures, at $33 .... 2,31000 

180 cubic yiyds side, spandrel, and retaining walls, at $12 2,16^ 00 
15. " » arch stone, at $20 . . . . . '^OO 09 

9S ** " masonry in house walls, at $7 . . . 665 OO 
Roofings doors, and windows of house, estimated • 300 00 
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4f200 lbs. iron castings, for gate, fransies and gates 
fitted up complete at 8 cents . . $336 00 



$6,39^ 00 



Carried over^ $335 00 $ 6,39500 

20 
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Brought over, ^6 00 $6,396 

iSOOIbK. wrought iron, in screw rods, screw bolts, 

and wrench, complete, at 25 cents . . 50 00 

lOOibs. wrought iron clamps, for securing coping 

and jambs, at 12 cenu .... 12 00 

l,200ibs. lead, for fastening clamps and making 

joint between mouth of pipe and masonry , at 9 

cents 108 00 

14,400Um. iron castings, in wall pipes, at 5 cents 720 00 
Workmanship in putting down pipes and hanging 

.gates. . 200 00 

$1,426 M 

$7,821 (^ 

' The plan of inihient and eflluent pipe chamber will be nmilar ; conse^ 
quently, the estimate will be the same for each. 

By a letter from F. Graff, Esq., of Philadelphia, I have been furnished 
with a statement of the cost of ironr pipes, at diBferent times, in that ciCy ; 
from which it appears, the ordizmry size pipe has cost from $50 to $65^ 
per ton. And Mr. Graff gives it as his opinion, that pipes three feet in 
diameter, may be furnished at from $70 ta $75 per ton. But, in order t» 
be safe, I have put this item at 4 cents per pounds in the estimate. 

It is proposed to make the metal of the pipes one inch in tfaieknest; 
except at the hubb, which is to be 1'75 inches. As less than ene-third 
of an inch is competent to bear, permanently^ the prtmamrt of watel" on tbe 
pipes, an inch may be considered abumdantly aafb ; atid this tllieiLAtei 
wUl ensure a perfect castinjg. 

The pipes are usually cast 9 feet lon^r- The hip, for pqves of diis size,, 
may be 7 inches ; leaving the length e^k pittb of pipe will make, when 
laid down, 8*42 feet. A pieoe of pipe will contain ld,470-2l aim 
inches x '27 = 3,6391bs., equal 4a21bs per foot ran of pipe laid. 

ESTIMikTE OP EXPENSE FOR ONE FOOT Or PIPE LAXD DCWN. 

432*b9. castings, at 4 cents • . $17 29 

20(Nbs. lead for one joint, at 9 cents . . . $18 00 
Tarn,- tallow, &c., estimated at . , . 1 00 

Later laying down and making joint * . 5 00 
Transportation . . • 3 00 

$27 00 = 3 20 



$20 4S 

GENERAL ESTIMATE FOR PLAN BT PIPES. 

1,800 cubic yards rock excavation, at $1 60 • $2,700 00 
10,500 cubic yards earth excavation, at 14 cents 1,462 00 

$ 4,162 00 

96,000 cubic yards stone erohankmeht at $2 00 . • 50 000 00 

600 " " slope wall, at $2 50 . . . 2,000 00 

050 " *• main foundation wall, laid in cement, ' 

rough hammered, at $7 00 . . . QfiM 0$ 



■A*i 



earned over, $62,632 00 
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^ Brought over, $02,8S2 00 

^,500 cubic yard^ main jEbviictaticm wall» laid dry, in interior, 

at $*^ 50 16,250 00 

720 cubic yards side walls, north, side of river, at $6 00 • 4,320 00 
1,400 cubic yard:4 side and parapet walls, from north side of 

river to angle, ar $7 QO 9,800 00 

C 700 cubic yards parapet wall, from angle in river 
9SoJ ^^ pilaster of main arch, at $8 00 . . [^ 5,600 00 

] 280 cubic yards parapet wall, between south pilas- 
ter and south sliore, at SS 00 . 2,240 00 
2,200 cubic yards wall for foundation of pipe, exclu- 
^g0Q I sive of that over the arches, at $6 00 . 13,200 00 
^ 1 800 cubic yards wall for fbundation of pipe, over 

arch aod between pilasters,. at $6 00 . . 4,800 00 



Main aech, 521 cubic yards, at 830 00 . $15,630 00 
Three small arches, 391 cubic yards, at 825 9,775 00 
Abutment and pier of main arch • r^ 1,250 
Abutments for small arches . • =1,088 



$119,042 QO 



;j< ^ 



3,338 
cubic yard^ at 812 . . 40,056 00 

Gxterior spandrels to main arch, = 800 cubic 

yards, at flO . . . : 8,000 00 
^j^andrel walls, solid for small arches, 832 cu- 
bic yards, at $6 4,992 00 

fiance waH ibr main arch, 600 cubic yards, at $7 2,500 00 
Pilasters, 290 cubic yards at 812 . . 2,760 00 

JParapets, exclasive of coping and water table, 

680 cubic yardj. at $12 . . 8.160 00 

IVater table and coping, 250 cubic yards, at 830 7,500 00 
"Coffer dam, including excavation and pumping; 
based on a detailed estiiv^ute for high 
bridge, being larger and more expensive by 
aboHt fifty p»r. cent. . . . . 22,000 00 
Centeriqg for arches • . . . 3,500.00 

Earth covering, 5,500 cubic yards^ at 90 cents 1,650 00 
Earth covering, 9,000 cubic yards, at 15 cents 1,350 00 



128,823 00 



Total for bridge . 347^916 QO 

Two pipe chambers, as per detailed estimate, at^ 87,621 15,642 OQ 

Wiaste cocks, and house over them, estimated, . . 2^500 00 
1,480 feet of pipe, as per detailed estimate, at 820 48 = 

30,310 40x4 pipes ..;... 121,24100 

d87,20d 00 

As this work is, in some parts, liable to greater oontingeot 
expeijises than usual ; and also extra superintendence, 
I nave considered it proper to add ten per cent on th« 
whole : which is independent of the tea per cent* ta be 
allowed in die gjep^ral eatum^te, &r AonUngenciea and 
auperintendence • ♦ 38,729 00 



Making the total cost by pipei • $426 127 00 
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The estimates for the two methods are now readj for comparison. 

High hrld^, maintaining the established inclination over 

the tallej $9S5 ,745 00 

( Pipes supported on a low bridge 426,C27 00 

Excess of high bridge = . . . 8509,718 00 

No allowance has been made for the loss of two feet elevation by the 
pipes, it is not believed, however, tliat this would make anj material 
diiiir.ence, excepting for about four miles north of liarlaem River, where 
it might be expedient to Jower the grade a few feet ; which would hot 
produce, any imftortant difference. But in order that the estimate should 
not be presented in a manner to do ii\ju8tice to the high bridge, nothing 
has been added for contingencies ; which, I believei from a carefol review 
of the estimates^is quite as much rrquired for this as for the plan by pipes. 

It appparjB the plan by pipes has largely the superiority in point of 
' economy. In my opinion, it will be fully as efficient. The pipes will 
decay, by the action of time, more rapidly than stone masonry; eape* 
cially, if the masonry can be kept from injury by frost. But as only twOf 
or half the pipes, are required to be put down at present, it may he 
assumed, that if the $66,000, saved by this, is invested at five per cent 
it will produce a sum that will forever maintain the pipes, to the full 
extent that may be wanted. The high bridge will be more exposed to 
casualties that may, at some future period, seriously interfere with the 
successful operation of the aqueduct. It is, however, greatly superior, in 
point of architectural magnificence, and maintains two feet greater elev a* 
tion. These are the only points of superiority I have been able to dis- 
cover, and can therefore have no hesitation in recommending the plan by 
pipes as decidedly the most appropriate. Respectfully submitted. 

John B. Jabvis, Chief Engineer^ N. Y. W. W. 



Mew-York and Mbany RaUroad, 

We published in No. 3 the proceedings of a spirited meeting of the in- 
habitants of Westchester and Dutchess counties, in relation to the New- 
York and Albany Railroad ; and we now publish u communication £:om 
fhc Commissioner, Joseph E. Bloomfield, Esq. to the President and Di- 
rectors of the Company, giiring an estimate of the amount of business 
which will naturally pass over this road — with the single remark that 
any estiinate made upon present data, will be more than realized when 
the road shall have been completed in 1^42 : — 

To ibe Pretldent and DIreclon o^ttie New^Tork and Albtoy Railroad Canpanj. 

. OEflTTLEifEN : — Au able pamphlet, with ** Facts and Suggestions** re- 
lating to the New- York and Albany Railroad, laid before the public on a 
former occasion, leaves but little to add to show the importance of this 
main stem to all our Northern lines of Railroads. 

The Railroads now in the course of construction, from Boston to Alba- 
py^ thence to Lake Ghamplain, Ontario, Erie, and to the ** Far West,*' the 
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trade and usvel on which viti seek the New- York and Albany Railroad, 
exceed 2000 roileB in leogth. Travellers on these roads, to approach ihe 
city of New- York at all seasons of the jear, must use the New-York and 
Albany Railroad. 

The New-York and Erie Rnilrond Company, to enter the city of New- 
York, \a conformity ti> llieir charter, will naturally seek a Junction with 
the New- York and Albany Railroad, The Southern ti'>r of ouniies, 
will nail for this, as a iir.e qua mm tn advance the interests of their coia- 
taflrcin] emporitim and ilieir own proi^jierity. 

It has been found that tbts Soutiiern trade can be broun^ht to theNorth 
river, via Newburg, Kingston or Catskill, upon a more favourable, es 
well as shorter route, (grades considered) than by cutting through the 
Shawangunck mountains. 

This fact is verified by the iurveys made by the engineers Employed by 
the Ulster, Oatskill and Cannjoharie Railroad Companies and others. 

ShoulJ the State assume the construction of the Erie Railroad, [which 
she haj reserved the right tn do in the charter) the money for its con- 
■tructinn will be disbursed in those counties where it can do the moit 
good and subaerve the interest of the greulest number. 

The importance of the New-York and Albany Railroad, to the " se- 
cluded districts '' of the Eastern river counties, is brought to ciew by the 
Geological report of iVlr. W. W. Mather to the last Legislature ^Assem. 
biy Doc. No. 200). The information in this document is various and 
valuable to the public, and may be relied on. The entire report on the 
first disirict extends over forty pages replete with interesting matter. 

The aanexcd extracts, in a condensed form taken from a Foughkeep- 
sie paper, iiliow " inexhaustible beds of iron ore," with quarries of mar- 
ble, granite, and lime-stone, " without limit to any finite period of time." 
The value of these materials for building, and their cheap transportation 
into the heart of the city of New- York by the railroad, must be apparent 
to every person. 

lu addition to the mineral and building materials, (he rich agricullurnl 
products of Westchester, Putnam, Dutchess and Columbia counties, 
claim attention, furnishing important items of revenue to this <■"'"* 

The New- York and Albany Railroad will afi'urd an ovei 
transportation of the various articles daily required for the c 
of fatbiliea, and this too at half the rates of traniiportBtion 
transfer them to the Hudsoii river from the counties of V 
Putnam and Dmchess, to be monopolized at our wharves b; 
forestal our markets in the necessaries of life. The yearly ■: 
city in transportation and prices, would build the New-York; 
Railroad. To illustrate thia view, it is fair to presume the < 
of this railroad will reduce the price of provisions and the 
housekeeping full 25 per cent. 

There are in Brooklyn and New- York [six pent 
fifty thnuaand femilies, besides persons employed in 
&c., who spend on an average at least $250 per a 
plied by 50.000 will give the sum of $12,500,050, o 
#3,125,000, it is safe to calculate, would be yearly si 
tion of the New-York and Albany Railroad, in prov 
Wiih tlie certain and rapid increase of the city 
will not our prices rise to for the necessaries of life 
arenae to the inlKnort It is said, and no doubt co 
at Mev-Tork ,iiow derivei one-bolf of her supplies of fruit and deiicats 
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regetablei from New Jersey, principallj alonfc the Hoe of tbe- Amboj 
and Camden Uailroad, and but for lliu railroad our markets could not 
be adequHtely supplieJ. 

An cKiiraate of tlie income which ihc New-York and Albany Railrosd 
will yield to the stockholders cannoi be given will) nccurae;. >^e sub- 
join what ie believed to be substantially correct, it is derived trom tbe best 
sources of information. 

The first view that will he taken of " the probable business of the New- 
Tork and Albany Railroad for one year," is a BtHtfinent made July 
1636, by a Cominiitee uf the town of Puwliogs in Dutcbecs county, of 
which Jonathan Aikins was chairman. 'I'hey say, "with a view to 
more accuracy, we begin witb our owa town of Pawlioga." 

lUPORT or PAWLIKOS. 

l-lOTonsof Pluterat $5, per Ion, 9750 

60 " of Merchandize, except salt 300 

^ ■* of Salt about sj busbels to each family, but when pork 

ifl barrelled in the country, it is a much larger quaoiity, 300 

30 " Lumber, stafes, plou|[lis, mill gear, &c-, . . . 150 

EZPORTS- 

90 Tons of fresh pork, when barrelled, much more, . 4G0 

130 *' Graio, &ax seed and other products, , . . 600 

i& " Dairy, products, small stock, poultry, &c., SOO 

•2,750 
1200 Passengers, at tbe present prices by the SteamboaU, being 

60U each way, ....:.. 2,400 

•6,150 

Note — It is too expensive to transport Hay to the Hodaon 
river. 
We next take two towns in Putnam, viz : Patterson and SouA 

East, each equal to Pawlings, 10,300 

We then proceed to six towos in Westchester, through which the 

New-York and Albany Kailroad will pass— aay, . 16.000 

ist Chester, with Mr. Kane's marble quarry, . 15,000 
d to [he town of Dover, We are informed by Mr. 
le owner of one elooe saw-mill, that tbe past year, 
910,000 worth of marble, all tomb-stones, that be 
:i his teamster who transports his marble to tba 
, after discharging a load of marble (at Pokeepsia) 
>ad of sand for cutting other stone; Mr. Stevens, 
ents per foot, and 50 superficial feet make a ton' 
(aay 2 inches thick.) There are 13 mills ia the vicinity, one 
mill therefore gives 333 tons, but to be safe say 350 x by 13, the 
No. of mills gives 3230 tons, of which deduct half suM M home, 
this leaves 1625 at $5, par ton, to the Hudson, equals . 8,100 

iCall sand o^ly 13,000 tons, 6,500 

1400 tons for furnace, 7.000 

550 " other articles same u Pawlings 3,750 

Add for pauengers, 3,500 
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The town of Amenia now producea (1S36) from two 

furnaces, 1400 tons iron $70oO 

lOOO tons oilier aniclos, 5,0CO 

Add for passengers, ;j,5^ 

16,500' 

The towQs of Sharon and Sidisbuiy, in Connecticut, we estimate 

at . . • 48,000 

Careful estimates have been made by the iiihabiiants of Berkshire 
countj, HassachussetB, in reference to the nmouni of i(inna)re transport- 
ed hj that count}'. They put it at about 40.0u0 tons, annually transport- 
ed to the Hudson river, the principal part of which goes to New-York. 
If we put tiie cost of transportation at the rale of %o per ton, it will 
amount to K200,000. That we mny certainly be wilhiu the truth, we 
Till take, instead of 200,0f0, only 150,000 for BtrUshire county. 

It will be observed, that our estimates arc at 95 per ton, which only 
carries (o the Hudson river. — We brileve (he additional cost of freight 
on the river is frequenlly charged at 2.> eta per cwL ; but we will say |(t 
per ton, wliich, for half the amount itan^ported from Berkshire alone, is 
$20,000. 
We will now recapitulate our estimate, beginning with the town 

of East Chester 815,000 

Six other towns in West Chester, 16.000 

Two towns in Putnam county, 10.300 

Pawlings, 5,150 

Dover. 26,800 

Amenia, IS.fiOO' 

Sharon atid Salisbury, 48,('0l> 

Reduced estimate of Berkshire, exclusive of passengers, . 150.(00' . 
Add freight of same on river, 30,000' 

$8^6,750> 

This sum is now paid (18?6) by the towns al i e tlirousfh 'which the 
road will pass, inclnding Berkshire ; and is siiffi Cnt tn pay 24 per cent, 
gross on the estimated cost of the rond [by J I), ■ lien Esq. ciiil engineer,], 
from Harlaem river to West Stncklindgc. It shm Id be taken into con- 
sideration that the towns not enumerated and ndjiicent to die niilicadr 
may be safely cutculated at oae-thirii the estimate vhich precedes, 
J108,25O, say, for round nurtibers, $400,OCO. 

In addition to this View and estimate taken by a respectable committee 
dflhe town of Pawlings, in the completion of the n 
the Connecticut line, it U now ascrrtained by ihi 
Morgan, completed to Albany, tliut the line can 
Culumbia and Rensselaer counties iviih no grade t 
mile with a distance ofldD miles from the City Mall 

The Albany and West Stockbridife Railroad Ci 
their road with the New-York and Alban}' Railroat 
on the Hudson and Berkshire Road to reach S 
naturally merge their road into the New-York and 
will make it the main trunk and thoroughfare to B 
and to the West 

The number of passengers by these Routes, who will take the Railroad 
to New York, cannot be stated with any certainty, bat from Uie W«tw« 
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have the fixed data of the Mowhawk and Schenectady Raihtm^ 
Company, which by the printed reports of the Company, have exceeded 
150,0 JO per annum, for the last three years. 

It is safe to estimato, that one-third of this niiralier^ say 50,000. would 
take the New York and Albany Railroad, for the following reasons, to 
wit: — 

I St. To vary the route. 

2d. To save from four to six hours in time, and to keep up with the 
mail which would be carried on this route. 

3d. From necessity in the winter, four months of the year. 

The average fare for passengers, winter and summer, should not 
exceed $3— but say $2 1-2— is $l25.0n0. 

A large portion of the passengers from Boston, Massachusetts^ 
Vermont and New Hampshire, who seek I'roy, Albany, and other points 
on the North river and Sound, will naturally take the New York and 
Albany Railroad, so soon as the ''Great Western Railroad" of Massachu- 
setts is completed. 

This important link in our internal improvements, will be completed 
within 2 1-2 years, and form a continuous line (of about 270 miles) from 
New York to Boston, at all seasons of the ye»r. It is safe to estimate 
the sum of $75,000. as an additional item in the profits of this road to be 
derived from passengers in this direction, when it is understood iKat lie 
numerous steamboats that ply daily on the North River, average fromi 
the differeiK landings 750 passengers each way for six to seven months 
in the year. 

The celerity with which the mail can be carried lo Albany,* (6 to 8 
hours) also to intersect the branch to Boston in 12 hours, should 
command from the general government at least $oO,0(:0. 

Frbioht. — It is difiicult to estimate the amount of merchandize that 
now finds its way to Philadelphia, and from thence to Ohio and the far 
west. This trade, on the construction of the New York and Albany 
Railroad, would seek this route to Albany and Troy, and thence by 
continuous lines of railroad, in the course of construction, to lakes 
Ontario and I* rie. I'hese lines will be completed within three years — on 
this point there is not* now a doubt. The bUickade, by ice, which the 
city of New- York sufi*ers, on the closing of the canals, for four and a half 
months, will be removed ; the price of fiour and other provisions, will be 
regulated ; beef and pork, which are often injured by being killed too 
early to reach the city on the close of navigation, will form a large item 
of the profits of this railroad, from their bulk and weight. A month in 
the spring and fall, of the best milling seasons in Rochester, Oswego, and 
other points, is lost for all regular and certain supplies of fiour. 

Ilalfof the amount of grain raised and ground in the 2State of New- 
Tork, is sold and distributed to the New England States. 

Those parts of Massachusetts, Connecticut, Columbia, Dutchess, 
Putnam and Westchester, on the line, will receive their supplies by the 
New- York and Albany Railroad. 

Ship timber of large size, to wit : oak, chesnut, and locust, of the best 
quality, abounds in the route. It is now valueless, except for fuel at $2 
per cord. The frames of vessels can be got on the line of tl>e road, 
transported to, and put on the Harlaem river, to which point the ship 
building of the city is destined to pass. Its capacious indeutations and 
security from all winds and currents, indicates the termination of the 
New^York and Albany Railroad as a position at which to concentrate 
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Charcoal is now furnished to the many furnaces on the line at an 
avenge of 7 cents per bushel. It is asctrtaned that in clearing otf the 
.forest, it will reproduce an equal quantiiv of coaling timl»er in twenty 
years. Should this source of supply fail, from the increased demand in 
working the iron ore beds, the return cnrs of the railroad can take 
anthracite and bituminous coal to 8up|-<ly the deficiency, or. as is most 
probable, the ore would seek the coal on the banks of the Harlaeni river. 
— The ahtindance of fuel on the whole line of the road is a very impor- 
tant consideration in the expense of Motive power for transportation. 

The counti 's of Dutchess and Putnam now furnish the New- York 
market, besides calves, sheep and lambs in {^real numbers, ab lut 300 
head of fatted cuttle per week. These cattle are purchased at the west 
in the autumn, and fatted on their rich pastures the follo\vin;r spring. It 
has been ascertained that these cattle lose 8 per cent, by driving or by 
steamboat, independent of about $3 per head expenses to reach the New- 
York market This per centage on the-r average value ( f $hO each, is 
a loss t) the farmer and consumer of $79,200 per aimum. The half of 
this sum, say 84 ), 00, would be a liberal recompense to the Rndroad for 
the transportafi n of these cattle, as daily wanted at the Uull^s Head 
Calves and Lambs take about 24 hours to collect at the first depot, 

24 hours to send to New York, 
24 hours before they are Killed, 

[making 72 hours they are kept with very little 
food and water, and are killed in a state of fever. 

The calves now cost nbout 75 cents transportation to the city — wei«ht 
about 12 > lbs. 18 pence for calves, and G pence for lambs, will pay the 
Railroad. 

Hay in any quantity can be furnished in Dutchess at $7 to $S per ton, 
and pressed can be transported to the city $2^ per ton. 

Butter costs the producer I cent per pound, to carry tc\ the city, and a 
like sum is paid to huckstering agents for commissions on sales, equal to 
$43 per ton. 

S.iy that the value of land is increased only $10 per acre for five miles 
on each side of the road for 100 miles of the 15U — this equals 6i0,000 
acres, or $(5,400 000. 

Tiiis is but an approximation to the value that will be given to the 
timber, the srrass a'«d grain lands. 

The marble quarries and inexhaustible iron ore beds, with the trade 
and transportation of lime, will be immense. 

A review of the items uf income here thrown together, show the follow 
ing results: — 

Passengers $225,000 

The tntnsportntion now paid on the line of the road,to the TTud- 

son river, is ^400,000— say the half of this to deliver them in 

the centre if the city 200,000 

Traiisporiaion of the great Northern and Eastern mails, for 

Albany and Boston 50,000 

TraiiJ»portation of Beef, Calves, and Lambs . 400,OjO 

The increased trade, m transportation of Marble, Granite, Lime, 

and Iron 50,000 

8925,000 
21 
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Brought forwid tMi,600 

Ditto, in agricultural products from the West, and on the line 

of the road 200,089 

Ditto from the Dairy, 26JB00 

The merchandise, now shipped in the spring by the PennsjK 
vania Canals and Railroads, it is difficult to estimate. New 
York, to sustain herself in her natural position, must have a 
continuous line of Railroads to the upper ]akeB,^-on the 
completion of the New- York and Albany Railroad, — it is not 
extravagant to estimate this item, with the increased returns 
in flour, pork, tobacco, &c. from Ohio and the West, at . 200,000 

Estimated income for one year $1,350,000 

The foregoing statements and estimates have been made by the Com* 
missioner of the Road, at the request and with the sanction of the Exe- 
cutive Committee of the Company. 



Long Island Railroad. 

For Uie Railiuad Journal and Mechanics' Magiiine. 

Boston, Avgmi 10, 1838. 

The western part of Long Island resting immediately on the city of 
New-York, and connected with it by a ferry of only half a mile in width, 
is sufficiently known to the inhabitants of that city, as rich in agricultural 
advantages, not to mention the inducements which it ofiers to tempt the 
sober and regular citizen occasionally from his every day beat — but the 
Eastern section of the Island is ail but terra inccgniia to him ; a great 
portion of it is in fact as much a wilderness, and as far as man is concerned, 
as much a waste, as any portion of the Western country ; it is, therefore, 
the privileged haunt of a few sportsmen of the Wilson school, who, in 
proportion to its ej^eniption from all modern and easy modes of inter^ 
course, such as steamboats, railroads, and the like, (which to the chagrin 
of the collector and amateur, have lately thrown the most impenetrable 
fastnesses open to the common admiration of plebeian and patrician) 
value and eagerly appropriate its peculiar forests pleasures, and hunt the 
deer, and the wild fowl, uncontrolled and undisturbed by any traces of 
cultivation. 

It is not meant to be said by this, that the Eastern portion of the Island 
is unappropriated, nor that it is entirely uncultivated ; for on either shore, 
and especially on the northern, there are continuous patches of cultiva- 
tion, or clearances, with an industrious, tliougli meagre population. Bot 
by far the larger portion of (he entire Eastern end of the island is at this 
moment in a state of nature : the coarse oak scrub, which grows ^ort, 
but thick and shaggy there,, and the patches of pine, which amongst this* 
forest of oak bushes, dot the entire southern plain, appropriate millions of 
acres; the deer is common enough there ; the pheasant, until lately, was 
known on this island ; all descriptions of wild duck, and wild goose, in 
their seasons, visit these shores comparatively undisturbed ; the partridge* 
and quail, and woodcock, and plover, are found in plenty ; and, in short, 
all other denizens of the free forest peculiar to this latitude. 

We are now to look at the causes which have left a section of countrj, 
bordering so near the City of New- York, so long uncultivated, and we 
are to consider whether these causes are attributable to the barrenness of 
tlie natural soil, or to the want of the means of communication witii the 
City. Want of enterprise in the inhabitants will form no part of this 
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^ttimate* for it is pufficiently obvious that within 100 miles of the Citj of 
P^ew- York such awant must be UDknowo,did sufficient and comparatively 
safe opportunities ei^i^t to draw it into action. 

The northern side of Long* Island, or the side which borders on the - 
Sound, consists of an irregular range of miniature hills, for they never 
exceed 400 feet, and average probably only 200 feet in height, in which, 
as far as we have known them examined, no rock is found in site ; they 
appear to consist entirely of gravel, clay, and boulders ; gravel is a prin- 
cipal ingredient ; the boulders consist of varieties of granite and gneiss, 
whose local or natural sites it would be curious to trace on the main 
land, whence they must undoubtedly have been either violently or gra- 
dually removed ; in many places they are found embedded in a stiff blue 
clay ; a good clay for making bricks is occasionally found, particularly 
about the centre of the island. This range of broken ground, generally 
apeakir^g, may be said to constitute one-half, and the longitudinal north- 
ern half of the Island; the other, or southern half, speaking in equally 
^neral terms, consists of a vast plain, very level in its appearance, and 
not anlike a prairie, as viewed from some of the peaks of the northern 
.ground; the width of this plain from the sea to the base of the hilly 
^ground, varies from three to six miles, rising gently from the southern 
«hore at the rate of, it may be, twenty feet per mile. It is this plain 
which remains chiefly uncultivated or unappropriated to any useful pur- 
pose ; the other country to the north is in great part cleared and farmed, 
and the natural soil is sometimes rich, and always superior to that of the 
southern side, though this is not the main cause of its advanced state ; 
neixher shore can be caUed bold, for the Island in all its details is exempt 
from this title, but the northern side may be termed bold comparatively ; 
it presents generally to the waters of the Sound, a steep gravel front of 
from 30 to 50 feet in height ; on this shore there are several small har- 
bours, none that I know of of great importance, Greenport and Sag- 
Harbor excepted ; but they are at least available for farming purposes, 
and when coupled with the sheltered waters of the Sound, present 
facilities in this respect greatly superior to the southern shore. These 
harbours admit small craft carrying lumber and manure, and some of 
them offer shelter during stormy weather to the coasters which ply in the 
Sound ; in general they are said to be of intricate entrance and possess 
but a minimum depth of water for such purposes : one or two small 
steamboats generally ply along the shore, during the summer, touching 
at all the different openings. There are but one or two villages, however, 
of any importance, nor is it easy to conceive under the present state of 
affairs that there ever should be more, since there is no back country of 
any extent to support them, and for the same reasons there is not a 
sufficient quantitm of interest existing at any point on the island to 
induce, with any probability of success, the opening of competent tho- 
roughfares behind ; the length of the Island dissipates its strength, and 
thus its internal improvements, though they may be sugfgested from 
within, cannot be altogether perfected there, but must depend to a 
degree on extraneous assistance. 

The southern shore on which lave the waters of the Atlantic, is pecu- 
liarly formed, so peculiarly that I can hardly expect to describe it intel- 
ligibly— this shore forms the extremity of the wide plain which I have 
already spoken of, and therefore this shore viewed from the sea appears 
quite low jandflat; the waves of the Atlantic do not roll immediately 
(if4pqn the J^fon-laod of the island, but are separated from it by what the 
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Long Islandera term the ^* beach,'* which is a narrow bar of gravef , 
tepfirate from the main shore, and elevated a few feet above the highesC 
tiJes ; wiiliin this bar and between it and the main land, (not a very ap— 
pro|»riiae term when speaking of an island, but we know of no better), 
Jies, what on Long Uland is termed, the baj ; a shalluw stripe of salr 
water frum one to ftiur miles in widtli, and which communicates with tfaa 
ocean through various openings in the bar already mentionrd ; iheF» 
o|ien ngs constitute likewise the entrances to anj harbours which ezisC 
on this side, and as may readily be conceived > do not afford ¥4^ safe 
passage — the waves ]a.^h with great violence on this outer bar, and with 
great violence through these openings during gales, in pro|>onion to their 
shallowness, and none of them are deep. 1 have been told that there 
exists another bar. just without the breakers, which, however, is always 
covered with water. Occasionally points of the main shore connect 
with the bar, and thus separate the inner waters into a series of small 
bays ; on various points of tliese bays, landing places are formed ffvr 
small 8lo'*ps, and ^uch are used for the same purpose as those on the 
Northern side, although not so extensively. The harbour is not so good, 
the entrances are not so safe ; the navigation outside is completely open 
and unsheltered ; and the risk and delay are immeasurably greater in cos- 
sequence, than cm the Sound. There are therefore, no steamboats on 
this side : these causes wdl always render this side of the island, in erery 
respect less valuable for agricultural purposes than the Northern, until 
gome artificial inland opening be made through the centre of the island, 
to wlilch, while it shall be superior, in every respect, to the navitfation, 
even on the Sound side, will enable both sides, and especially the South- 
ern, to carry its supplies to market, at a rate admitting of competition 
wiih the more favoured lands bordering the Hudson, and which shall 
draw t«» it a population sufficientiv dense, and, therefore, sufficiently 
enterprising to furnish the means of making all the local and peculiar 
improvements, w hich in eveiy section of ti.e country are more or le^a 
necessary to its prosperity. 1 o whom shall a Long Islander look at pre- 
sent for siifiport to schemes of the most apparent and prudent advantage? 
Not certainly to the neighbouring proprietaty ; if he travel six miles back, 
he will find the social interests already changed ; the men will have be- 
come Southern or xNorthem shore men, according as he is Northern or 
Southern himself. Their interests will embrace the shore which lies 
nearest to their properties ; if he move laterally, he will find a new inte- 
rest at every new landing place. This state of affairs can only be mend- 
ed by the fortuitous interference of foreign interests — foreign as respects 
the island, ~ and such a beneficial interference to the Long Inlander 
would lie the Long Island Railroad. 1 his road, which would form one 
branch of the great natural thoroughfare between Boston and New- York, 
would, independently of the var ous and lumnhnous interests on the 
island, and independent of its support or its caphal, open just such an 
inland communication as the isl.ind peculiarly requires It would pince 
its products, in point of distance and in point of cost, on an equality with 
the lands nionv the Hudson from the city ; and inasmuch as it did this, 
it would offer an immediate and adequate encouragement toall the fanners 
on the island, to extend and improve their system of cultivation— to 
bring into play the unoccupied lands — to raise crofis with a view to 
another market, not to their own support merelv, or that of their neigh, 
borhood. Inasmuch, besides, as land any where along, the Hudson 
within equally ayailable limits, is valued much higher than the same lam} 
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fM Long. Tsland, from peculiar adranta^s which, hitherto, Lon^ Island 
has been known not to piHss^ss, it will draw to the island the 9iimtidfdcrip- 
tion of productive capiiai, which tl ewhere finds at preseui such advanta- 
geous em|)ioyment, in furnishing the city with vegetahks, uith i^ruinii, with 
iruits, with poultry, and o her pniductions of th«' same de^crlption. It 
would like^Vise draw towards it a cat tain descriptiini of the po; ulation of 
New- York, which must ever he increasing and which can no where 
find so convenient or economical a veni ; 1 tn an the cla>M of honse- 
htdJers, who, originally from the country, or esiiniutiiig justly the henefirs 
of a country residence of a young family desire to reside ih< re, if not 
during the year, at least for a considerahle portion of it, and who would 
have execuAod their desire, did any opportunity present itself si fiici' inly 
convenient, not to interfere with their particulai pursuits This class 
cannot escape across the Hud^^on; the distance is tuo great, and tlie 
nearest lands in consequence of the low groiind> are not ver\ healthy ; 
neither can they escape on York island itself — the very rich have already 
pre-occupied that very convenient piece of grcuiid. On l^ong Island, 
however, if the railroad were f«»rmed, they Honld find eonv< niei.ces suffi- 
cient to niduce them to connect themselves wuh its interests ; the dis- 
tance from New- York to Brooklyn is from i to J of a mile — tlie lerry is 
rarely interrupted, even in winter ; the railroad, as all railroads are, is 
peciiJiarly constant in its arrangements, and has already promoted its in- 
terests, hy accommodating a similar elai^s at Jamaica, and would doubt- 
less always be interested in accommodating huch, aside frcm itH transpor- 
tation of the Boston travel ; the island is peculiarly dry and healthy, 
and appropriate, especially along its centre line, to such purpoMs — how- 
ever defective in respect of bo d or grand scenery, it po.H^esi^es many 
beautiful spots amcnig its small hills, presentjn«f confined hut very pleas- 
ing and snugly sheltered situations for summer re^idences, and en the 
Northern side there are many views and openings towards the waters of 
the Sound, which are exceedingly picturesipie. The picturesque, how- 
ever, is not always the most convenient ground for a country house, and 
1 am at present looking out for retieats lor men of business, not wonders 
for men of taste. 

The two hitst h'irbours on the island Greenport and Sasr Harbour, lie 
at its Eastern extremity. These harbours afford safe shelter for the 
jar^rest cla^s of vessels, in proof of which it is i^nffn ient to say that the 
whale fishery forms their chief snrport. ^^ hichever of these harbours 
H'hould be chosen as the terminus of the railroad, and Greenport would 
probably be the most convenient ; it is not to be forgotten that during 
severe winters when the bay 4»f New- York is altogether cloj^ed to its own 
ships, this harbour might be used with advantage as a temporary dis- 
ctiarglng point for the city, and whence cargoes might as u ell be de- 
spatched abroad. 

Our observations tend to prove that it is the want of ordinary facilities 
of communication with the city which has ftrevented this island from ad- 
vancing so rapidly as by its fio.«ition it oujrht to have done. Long island 
is indeed, at present, far behind the world about it ; it cannot compete 
with the Hudson while it has not the same facilities of communication, 
and it cannot create these facilities within itself where its native interests 
are from its peculiar form so broken and diversified. A railroad would 
therefore be to it an imineasiirable blessing, opening to it nil the sources 
af profit which have so enriched the other lands around New. York ; an4 
iJiese advantages would enable it in its turn to be of more benefit to the 
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xftUroad, than at present any one would be wining to believe. • We hnoj^r 
that its lands, wberever opened and cultivated, have produced faithfulljr, 
and can compare, in this respect, with any grounds of equal extent 
the neighbourhood of New- York. Very respectfully, 

S. O. 



Steaming on Canals. 

We noticed a few weeks since, that a model of a steamboat with the 
fKropelling power on the principle of sculling a boat, had been brought tc^ 
this country from Rngland, by Mr. Strickland, and also spoke ei its 
44>plication to canal boats and, perhaps, to our packet ships. It 10 
^perhaps, premature to speculate on the great revolution which the succetv 
Af the experiments made in England, and the consequent adoption oT 
ateam power on canals, would occasion to canal navigation in this 
-pouritry; but from the following notice that we find in the Manchester 
"Guardian, we presume that the anneced description of an experiment 
naade by the Novelty, as she is called, through the canals between London 
and Manchester^ at the rate of about seven miles an hour, will be 
jynteriesting to our readers. — U. S. Gazette^ 

*'An iron steamboat, built by Mr. John Laird, of North Birkenhead, 
(under the inspection of Mr. F. B. Ogden, the United States Consul at 
Liverpool,) and fitted with the sculling propellers, was launched on the 
7th inst. She is at present waiting for her boilers, and it is expected will 
be tried on the Mersey in the couse of next week. She is intended to be 
worked as a steam-tug, to tow ships upon the Delaware and Raritan 
Canal, (New Jersey,) which was completed in 1834, and is 42 miles in 
length. Her machinery is said to be of a new and improved construction, 
ana not a tenth part of the weight of the machinery in general use, of 
equal power." 

** We have already stated, that the Novelty is the bull of an old canal 
bpat. Her form, to those unacquanted with the build of these boats, will 
be understood when we state that her length is about seventy-four feet, 
with seven feet six inch beam ; she is heavily constructed, and, when 
loaded, draws about two feet water. We noticed that her engine was 
high pressure and of four horses' power, supplied with steam from a small 
locomotive boiler. The boat is fitted with a species of paddles, already 
described, but perhaps better known as ^'Ericsson's propellers," in 
substitution of the side paddles, of the old steamers— which are constructed 
so as to propel, without raising a surge injurious to canal banks, and so 
as to pass through the narrow locks with ease and safety— objects hitherto 
tinattained, and deemed impracticable. The main peculiarity of this 
invention is the construction of the paddle, so as to secure an action 
resembling that of a fish's tail,or of a perpetual sculling through the water. 
The difference between the operation of the propellers and that of the fish 
or double scull, is, that instead of the force being alternate from side to 
side, the propellers strokes upon the water are simultaneous. We before 
explained the construction of the paddle-boards, and the fact of their 
Involving in opposite directions. This is effected by the wheels or rings 
being fixed, one to a hollow shaft, and the other to a solid shaft, revolving 
«^ithin the hollow one ; so thai, although the/ move in opposite directionsi 
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tbey tarn upon the same centre ; each opponent poddle-board striking thi^ 
water at the same time. The power from the engine is communicated 
by a crank at the solid shaft ; a cog-wheel attached to the crank shall 
works in gear with another cogwheel immediately under it, and the 
reversed action of the other propellers is obtained bj gearing and an end- 
less chain. As these propellers work with the greatest effect when 
submerged, no waste of power is incurred, and no shaking motion 
communicated to the boat. When in motion, with her propeller* 
submerged, there is little to distinguish the Novelty from other canal 
boats, the old wooden funnel being retained ; there being little smoke, as- 
ooke is the fuel consumed ; the engine and boiler being out of sight, and 
the only variation in her form being the elongation and widening of the 
stern, about 14 inches, with the addition of a slight stage for the helms* 
man. 



Wooden Pavements. 

Thb experiment of wooden pavement seems to have been fairly tried 
in this city. We regard the succesH which has attended the efforts in 
Walnut street below Third, and in Chesnut above Fourth, as conclusive of 
the adaptation of that species of pavement to city streets. Of the dura* 
tion, positive and comparative, of wooden pavements, we of Course are not 
yet enabled to speak, but wc may say that in several streets of our city, 
stone pavements have exhibited strong evidences of needing repairs in le89 
time than the wooden pavement ha^s been in use. 

That part of the Chesnut street wooden pavement nearest to FiftH 
street, was, we know, in a bad situation for a considerable time ; but thil^ 
arose, we believe, from a want of proper knowledge of the best mode' of put- 
ting it down.and especially for want of some drain for the water falling'upotr 
it and soaking through between the blocks. The whole was taken up, 
relaid with care, and a drain made for carrying off the water; but espe- 
cially were there stone gutters laid between the blocks and the curb stones* 
We are not sure but we shall some day see the gutters of our streets 
formed of cast iron, the upper surface cast in such a way as to form » 
drain for the water.. We must enquire into the probable expense of suck 
substitution for stone. The business of street making is as yet but little 
understood, but we hope that in a few years some substitute for the pre- 
sent wretched pebble pavement and brick gutters will be generally 
adopted. At present we know of nothing that can exceed the hemlock 
or locust blocks, and stone or iron gutters ; and we believe that, with a 
little foresight and care in procuring a supply of timber at the right sea- 
son, the streets may be thus paved at about twenty per cent, more than 
the pebble covering costs. The difference in comfort and wear and tear 
to horse and carriage, may be guessed by those who occasionally ride by 
the [Jnited States Bank. The difl ermice in neatness of appearance anJ 
cleanliness is obvious to any one,—U, S. Gaz, Phila, 



Extract from a Letter^ dated CrawfordvilUf Ga., AMgusi I3tk. 

The Georgia Railroad is in sucxessful operation to this place. The 
passenger cars arriving regularlj every day from AUgusta, (Sundays 
excepted) at 10 o'clock, A. M., and departing at a quarter to 11 o'clock^ 
A. M., reaching Augusta at 4 o'cl«)ck, P. M. 

The motion of the Locomotives and cars on most of the road is 
exceedingly smooth and easy ; tlhe only annoyance is the dust raised 
"rom the road by the very rapid imotion of the cars, approaching fre- 
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qiientir to near 3d miles an bour, and tl>e black smokrofoor pitch pim. 
Tii^re lias j$c:irct'ly ativthiii^ ha|>|Miued thut tniuht bear the Dame of 
acci \^\\i Ht'ice opTuio is commenced on thf rond. 

There is btir hrtle d »iii^ in the way of fri'isrht at thif> season of ihe 
y«^ar, btit wo cirifijifnily h>ok for^vaftl t\ a proliuible liusiiiess in tliai waj 
wh^ri the 11 >w rrop of cotton )»h dl come in. 

The ro iJ will certaiidy be cinnpleted to Greensboro, eighteen milea 
bf^yoinl this phce, bv Christmas next. Old OtK>rgli, long incredulous, is 
at lefiirrh wi ie awake to internal improvements. 

We cal.'.uUte O'l a irooj a?er^xe crop of cotton, not more. The crop 
of com good in many places. Wheat crop better this year than niMia] Alc* 

J. C M. 



Philaif.l ih a anl Re.aiiag Ralro'd, — We have in preparation a full 
description of this v^ry intf^rfstitij; Rond, which reflects the greatest crt^it 
upo I its pro iri*^tors and fn^^ineers Meanwhile, we would |M>intout this 
as a Ron I wdl worth vinitinur; both hv those who are in inarch of prnfes- 
si<»'ial informition, and bv those who scfk heHlth and pleasure. 1 he 
scenerv along the Schuylkill — ^he tunnel and beautiful bridi^e, hut parti* 
cularly the appro ich to Rpaditi<f, are eith<'r of them w^ll wi>rth a visit. 
This should be a favourite tri|>, Ixitli to Philadt^lphians and strangers. 
The must excellent accom'n<» latioiis to travellers are provided. 



/iJr/V and Sunbnri/ Hailroa /. — The different brigades of engineers em- 
ployed undi^r the gene al supervision of Mr. Miller, as principal Engineer 
of the S inbnry and Krie Uailroad, have been, ever since early in April, 
actively eii^a^ed in explorius: a roure f )r that important branch of internal 
Lui|iroveaieui, in which Piiilatlelphia has such a deep interest. — U.S^GaZm 



Intporlant f(f La.Le^, — The (Wton Times says: "Mr. J. Cutts Smith, 
of this city, \\x^ i iven e I i k y f>r tii ling Piauo-F >rtes, which promises 
t » be of great utihty.and will enable ladies to tune their own Pianos, with- 
out the trouble and expense of prociring a person especial! v for tliat 
purpose. It i^ ver> sim!de'in its construction, and will probably soon 
take the place of the old key ahogether.'* 

We think this is something like a watch key to regulate watches, with- 
out the trouble, d&c. &<;. 

Ga% IV I kn, — We have before us a handsome volume, containing 
rep rts of the truMtees f»f the Philadelphia gas works to the councils, to 
which are added the reports of committees of councils pri<»r to the 
establishment of the jjas w.irks, the report of S. N. Merrick, Elsq. on the 
gas works of Eurojip, thi* ordinances of councils in relation to the works, 
the bye laws of the board, dtc. — a valnahle IxMik of reference; and we 
may take occasion to say, that never wns an undertaking carried on, from 
its com nyncemf^nt to its entire establishment, with greater success and 
fewer mistakes, than have marked the gas works of our city. The 
miHsion of Mr. M Trick to Europe was a most fortunate part of the work, 
and the re^u'rs of his 'ahors show him to have been a shrewd observer, as 
w II a* a skilful mechanic — l^. S Gazette 

We should like very much to see a copy of Mr Merrick's Rep<Mt. We 

are pleased to learn that oar neighboum are doing the thing in the proper 

manner. 
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PATENT RAILROAD, SHIP AND 
BOAT SPIKES. 

^% The Troy Iron and Nail Factory keep* con" 
•tantly for sale a vnry exlrnsive assortment o* 
Wrouahl Spikes and Nails, from SlolOiuches, 
roanutkcloredbylhesuhscribiTV Patent Machinery. 
which after five jears successful o|>i'raiion, nnU now 
almost univer*ial ui« in the Uniud Stalei«, (aa well 
as Eni»land, where the snbscribtr obtained a fiaieni) 
ar« fuaiid superi«»r to an-y yet ever ofiered in nmrkei. 

Railroad companici* may be tfufiplied with Spikeh 
having conntendnk heads suitable to the holes in 
iron rails, to any anwunt and on short notice. Al- 
most all the Railroads now in progress in ti>e 
United States are fastened with Spikes made at the 
abuve^named lactory — for which iHjrp»use they are 
found invaluable, as tht ir adhesion is more than 
doable any c<mimon Spikrs made by the hammer. 

4% AU orders directed uy the Agent, Troy, N.Y. 
will be ponauaUy attended to. 

BENUY BURDEN, Agent. 

Troy, N.Y, July. 1W31. 

^•^ Spikes are kept for sale, at factory prices, by 
1 & J. Townsend, Albany, and the pruicipnl Iron 
Merchants in Albany and-i'royi J. I. Brower,2-22 
"W*ler*streei, New- York; A. M. Jones. Pliiludel- 
^ia ; T. jAnviers, Baltimore ) Degrand & Smith, 
boalon. 

p. S. — Railroad comfjanies would dnwell lo for- 
ward their order)? as early as [ifn^iicable, as tLe 
aubMriberis desirous of eitendin;;; the manufactur- 
ing ao as lo keep pace with the daily increasing 
demand for hU Spikes. • 

lJ23am H. BURDEN. 



TO CO.NTRACTORS FOR EXCA- 
VATION AND MASONRY. 

Philadelphia and Reading Reilrond, 
Proposal will be received at Herr's 
Hotel, in Heading, on the 13lh,day of Sep- 
tember, the ensuing; Diontli) until the hour 
of d ^' M* for the ^radin*; of the heaviest 
•ectioDS of the Railroad between Readin": 
and iort Clinton, including a tunnel of 
fti;Kteen hundred feet in length, in (he 
neif^hhoupliood of fort Clinton, and for 
tlie nmsonry generally on this portion of 
the Railroad* 

The sections to be let are very heavy, 
iome of them involvinor much rock exca- 
vition, and the Mationry consists of "cul- 
Vests of large opening, and heavy bridge 
abuVments and piers. 

Any further information in relation to 
the work will be given on application to 
^iKT RoRiNsoK, Acting Engineer, or 
the Assist&nt Engineers on the line, and 
n^aps and protiles of the line, and plans 
and speci^cations of the Masonry will bo 
rdady for examination at Reading, a week 
previous to the lettii^g. 

Persons unknown to the Engineers, will 
be expected to hand in with their propo. 
laU.' satisfactory testimonials as to char- 
acter and competency. 

MONCURE ROBINSON,C. E. 
miadelphia, Aug. 14, 1838. 5 2t 



PATENT SAFETY FDSE, 

For Igniting the Charge in Blasting 
Rocks y boih in dry ptaees and under 
water. 

To those acquainted with find accustomed Iq 
usinti the Fu^e, cuaiment or de».cripiii>u is unne- 
cessary ; to thoru wliu are not, we would simply 
^^b^e^ve, tlial ii is an important invention to per»un^ 
employed or concerned in Blasting, as by \U use 
thai hitherto (lanireriuis operation is rendered as 
aqfe as the ordinary employote ts uf the Farmer. 
It msures cerialniy, ami rfl'ect.s an explotiion as 
well undvr water nn in the driest siluaiicm, adds 
much to thc/urce nf the blait, and by icrnlermg the 
priuiing needle qnnecestsary, saves mnch lime. 

Numerous wrtifitaM'S Irum tbwe who have 
tested the Fukc, n»iv»ht be given, but the folio win|$ 
IS deemed toufikienl. 

CERTIFICATE. 
HavinjT seen the Patent Saicty Foee for Bkisting 
lestetl t>our8atiiilacti»)n, we eheeifully certify, that 
we arc convinced that ii h4ivis nmcb time and labor 
— aiids to tlwj fi»rce of the blast— ensures certainty, 
ami renders blasting |)e.fecliy sale. Besides, it i^ 
we think, o ifapkk than tiie common straw Fuse. 
For dry bla.-ting it is a »reat improvement; but 
lor felaslinj; in wet ground, it is invaluul)le. iViessrs. 
F. Hitchins 6l Co., contractors on the Erie canal, 
certify that ihey base been engaged in the Cornish 
mines, England, where the Fuse U exclusively 
used, an J that it has never to their knowledge, 
caused a niiK*arriagc. I'hey coniirm our above 
expressed opinion ot its >alue. We make no doubt 
that it will soon be in universal use in blasting 
operations. 

DAVID HAMILTON, 

Superintendent repair*, Erie Canal, 
W. J. Mc ALPINE. 
Assistant Engineer Eik Canal Enlargement, 
J. HOUGHTON, 

Enimcer Cuhoes Company, 
CoHOE5, Deccml»er 16. Ih37. 
The Fuse .s miii'ilactured by Baron, Bickford, 
Ealcsand Co. at Siuisburyi Hurtdrd Co, Conn., 
ord« rs (lireced tq them, cr either of their agents, 
will be promptly attended k». 

Agrntsfur selling the Patent Safety Fuse, 
David VVdtkinwn & Co.. tlarllord. Conn. 
A. G. Hazard & Co., 135Front-si., N, Y. 
Erastus Corninjr & Co., 3(31 Stvulh Market- 
street, Albrny. N. Y. 

E. F. & A. G. Smith, 29 Exchange-street, 
Rochester, N. V. 

H. K-ingman & Co., Buffalo, N. Y. 
Curtis k, Hand, 16 Commerce-street PhiladeU 
phis, Penn. 

Pratt & Keith, South Charlcs-slreel, Bahimore* 
MD. 

G' R. Peake, Richmond Va* 
W. B. Peake. Frederick.Hburgh. Va. 



SHEET LEAD, ^c, 

THE Sobscril)ers, Manufacturers of Sheet 
Lead. Lead Pipe, Ked Lead and Litharge— have 
always an assortment in store, ami for sa.e, ai 175 
Front Street, corner of Burling Slip. 

CORNELL & TUCKER. 

lO* Sheet Lead and X.iead Pipe for Fortifica* 
tio4ia ftnd Elngineering, Milled any thicknees an^ 
size to order. 

^evh York, Mar^h 10, 18S9. 3t< 
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ENLAR6BMENT OF THE ERIE 

CANAL. 

NOTICE. — First. Scaled proposals will 
be received by the Canal Commissionprs, until 
5 o'clock P. M on the 25lh day of September 
nex', for enloreiiip 2 1-2 miles of Canal Sec- 
tions No. 1, t2, 3, 4, and 5, extending through 
the rock on Mountain Uidfre« commencing near 
the head of the present Locks in ihe village of 
Lockiwrt, togoihor wiih all the Bridges, except 
Nlaiu Street Bridge, on the same. 

Skc 'ND. Proposals will also be received at 
the >«amo time for enlarging Section iNe. 1» on 
the Genesee Level, commencing near the fotit 
of tho present locks, together wifh al! the 
Bridges, WasleWoirs aud Culrerta on the 

•ame. 

Third. Proposal* will oMo be received at 
the same time for constructing five sets of 
Double and combined Locks in the village of 
Lcckport. together wiKi thu enlargement of the 
Race and tho neces^ry Gates along the south 
side of the Locks, lo pass the water from the 
tipper lo the lower level. 

Fourth. Proposals will also be received al 
the same time ibr extending the length of the 
Tonawanda Dam.in ihe village of Tonawanda. 
Also, fur repairing the present Dam, with Ihe 
necessary abutments and protecting walls, and 
1,0 const rucl an embankment, commencing at 
the village of Tonawanda, about 4 miles along 
the south side of fc^llicot creek, together uiih 
the Docking on the same. 

Firvri. -Proposals will also bo received at 
the same time for cutting a ditch from Mill 
Creek, near Tonewanda village, to a point a 
ehort distance above the Change Bridge in said 
Tillage ;. together with the Bridges and Sluices 
on the same, and a wooden trunk Culvert 
noder the Erie Canal, at the Niagara River. 

'1 he prices of work mmt include the expense 
of materials necessary for the com|>letion of 
the tame, according to the Plans and Specifi- 
cations thet will be prceeoted at the lime of 
receiving proposals. 

Tho work in the firft and second spocifica 
tions, is to be completed by the first day of 
April, 1841. 

That in the ihird specification, to be com- 
pleted by the first day of March, 1843. 

The work in the tburth and fifth specifica- 
tions to bo completed by the first day ol' Octo- 
ber. 1839. 

But the Culverts, Bridges and Wasteweirs, 
in the first and second specifications, fiS be 
eompleted by the first day of September, 1840 

The north tier of Locks in the third H|ecifi- 
/ealiun to be completed by the first day of March, 
Iftll. 

Security will be required for the performance 
of the contracts, and the propositions should 
b6 accompanied by the names of respon^ibic 
persons, signifying their assent lo become 
•ureties . If the character and responsibility of 
tliote proposing, and the sureties they shall 
Dffer* are not known to the undor^igned, or 
tho Chief Engineer, a certificate of good char- 
aoltr, and the extent of their responsibility, 
fi^ed bjtho first Judge or Clerk of the county 



in which they severally mlde^ wtHt^ Hi^titwtk^ 
— The locations of the difierent wo^kt, ud 
the plans cf the several straeturtti, with tho 
specifications of the kind of materia le'and man* 
ner of contttroction, will be ready forexamJna* 
tion by the tenth day of Septemqer next, attha 
li^iigincer's Office in the village of Lockport^ 
and at Thoropson*s Tavern in the village of 
Tormwonda; at nhich tiii.e and places, tfia 
Chief or Astiistant Engineers will be in attend- 
ance, to explain plans, &c., and to fomtKh 
blank proptisitions. The undersigned will 
attend in the village of Lcckport on the twenty- 
i'ourth day of September next. 

The party ro the propositions which may bo 
accepted, will be required to enter into eon* 
tracts immediately an.er the aeceptance of the 
same. 

The undersigned reserve to themsehrt^t Ibo 
right to accept proposals for the whole, or any 
part of Ihe above work. 

Persons proposing for more work thsn they 
wish to contract for, must specify the qaantiy 
thuy desire to take. 

The full names of all persons who are par* 
ties to any proposition, must be written out in 
the signatures (or the same. 

The prices, for the excavation and embank- 
ment, will be considered as including the 
expense of shooing and trimming the banks. 

l^'o transfer of Conirnots will be recugnised* 
WM.C. BOUCK, 1 



JONAS EARL, Jr. 
JOHN OOWMArv, 
WM. BAKER. 

Lock port, 25th August, 1838. 



Acting Canal 
CommissioDen.^ 
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AVERrS ROTARY ENGINE. 

This F.ngino is now in use in various parts of 
the country, and is found to possers importsnt 
odvantnges, as a driving power, for'^Satc^Miilit 
Flouring Mills, Cciton Faelories^ Sftgur Mdli 
and Machine Shops^ over the ordinary Fiatoa 
Engine. 

Its advantage consists in economy in the 
first c..stf and also in tho cost of ^jc/, repairs, 
and attendance. Wherever one of them hat 
been put in operation by a person acquainted 
with them, others have been ordered, and it 
will continue to be so wherever they may bo* 
come known. 

Orders for Engines, and Mill Machinery 
addres^^cd to this oiBce,or to Mr, Joseph Curtiii 
71 Attorney street, will be promptly attended 
to. D- K. MINOR, Agent, tf 

LONG ISLAND RAILROAD. 
Will be issued from this Office in a few 
days, in pamphlet form, ivith Litho- 
graphed Illustrations ; a full description of 
the Long Island Railroad, by an Engineer 
— which it is designed to make the com- 
mencement of a series of pamphlets— if 
Engineers can be Indnced to nrepare 
them — giving full and complete descrip- 
tions of the different Railroads and Canala 
in the United States, which ate, and as 
others may be hereafter compfeted. 5tf 



ADT^RTtSEMBHTt. 



PJlESllRyAtlON OF TIMBER. 

THE PEOPHIBTOJIS of the invenlion of 
t^e late Robert Bill, of London^ by which 
"Wood may be saturated throughout wilh a 
-Composition which has been found an efficient 
prQ»erv.atiTe against ordinary decay, the dry 
.roti^and the gribble lyorm, having made such 



and perfectly withstood the fungus rot, whilst 
numerous other specimens were destroyed ui • 
fifth part of that time. Other pieces were 
placed in the sea. by the master shipwright at 
tSheerneFs ; and while wood, considered imper- 
vious to the gribble wo<m. was nearly eaten up, 
tho:o remained untouched. Somo i>pecimensof 
tinibcr.so prepared were placed in 1 he earth at his 



improvements thereon as have rendered tljclMajeisiy's yard, Deptford one half their length 
process more simple and efficient, are preparedjbeing buried, snd the other half protruding 



to enter into contracts for tlie preparation of 
timber«and to dispose of the right of using the 
pat«»nt process. 

^he. method in question is believed to afford 
^ €Qmpt£;(e protection to wood, even in the 
xnosl exposed and disadvantageous positions, at 
p I^s cost than any other which has yet been 
propp^edl. It is applicable to every case in 
which timber is employed : and is particularly 
worthy of attention in the blocks with which 
•tre.ets are paved,. the rails and sleepers of rail- 
roads, the frames and planking of the gate^ of 
canal locks, the timber used in building docko 
and wharves, when the ravages of the worm 
are to be feared, and the piles and the boam8 
,pfed in every species of bydraulie construction. 
The details of the prcxiess may be learned, and 
termimade known,on applicniionto 

JAME3 TREAT, 
General Agent of the Froprictors, 
JNo. 4, Wall St JNew York. 



Certificates, 

I have witnessed a number of the experi 
mental operations, made fur tho purpose of 
testing the (iracticabihly of Robert Bill's pro- 
eees for tho preservation of timber. In these 
it was shown, that by the addition of improve- 
ments to the original method, the perfect seas 
oniiig of timber, by the separation both of its 
sap and uncombined moisture, oould be effect. 
ed : that almost eve'y description of wood on 
which experiment was made, was thoroughly 
saturated with tho protecting material ; and 
that in tho single instance, (hemlock,) through 
whose pores tho injection was not complete, 
enough wa<* done to exclude all access of 
moisture. The proprietors have certiBcates of 
the exposure of wood,piepared by Bills method 
to the most severe trials, for a space of five 
years ; but were not this proof in their possos- 
iion» it would be clear, from the high antisepiic 
properties of the material they employ, thai 
wood) fully saturated with it, cannot be Bub 
Jectto any of the ordinary causes of decay. The 
power of the same material to repel the gribble 
worm is universally admittod,cven when mere- 
ly applied as a coating ; but when injected 
throughout, it must act as a perfect protection. 

Columbia College. N. Y. Mrv 25. 18:^8. 

JAMRS REN WICK, LL.D. 
Fi;ofe88or of Natural and Experimental 

Philos'iphy and Chemistry. 

Ceriijieaie given hy the British Government to 

Robert Bill. 
* Timber prepared by Mr. Robert Bill wa? 
pcit into the dry rot pit in his Majesty's yard, 



abovo ground, and pieces cut from the same 
tree, but unprepared, were put in competititn 
with them ; at the end of five years i he former 
remained unchanged, the latter cntircl}* de- 
stroyed. The^o experiments prove that the 
inferior sons of tin.ber may be made, at a small 
expense, far more durable than oak, orperhope 
any known wood, from which great national 
benefits may be derive d. 

JOHN KcNOWLES, 

Secretay of the Navy Board. 

Geneva, N: Y. 15th June, 183^. 

Having seen several specimens of Wood satu- 
rated with Coal Tar (so called,) and bclievin^f 
its use would greatly tend to the prest^vatiun 
from decay of all exposed timber, in structures 
for Railroads, Bridges or Canals, I recommend 
its adoption, and believe said wood would prove 
to be o'ne of the greatest elements of economy 
that has ever been introduced into works wheitf 
timber forms a chief material. 

J.G.SWIFT, 

Late of the U. S. Army 



LOCOiVlOTlVE KNGI.NEjs. 

The subscribers have for sale in Eng* 
land, on account of whom it may concern : 

Two very superior light locomotive 
engines wilh tenders,&c. complete. These 
engines are suitable for road8, the super- 
structure of which are of wood with flat 
bars. They are of liuRV's celebrated 
pattern, and would no doubt give great 
satisfaction : also — 

Two 6 wheel engines of 11 tons weight, 
with fuel and water. These jsngines are 
of very superior workmanship. One of 
them could be delivered at New York, 
and the other in Philadelphia ; 

ALSO — 

Two 4 wheel engines, warranted by, the 
manufacturers not to weigh more than 7i 
tons, with fuel and water. These engines 
are of a lot of 8 made at one esiabliah- 
ment, of a particular pattern- Some of 
them are now running, and give very 
great satisfaction. 

A. & G. RALSTON & CO. 
South Front st PhiUdelpbia, 

Who have on hand 800 tons of T rails^ 
2j by 5-8, 2 by i, Id by i, 11-4 by 1-4 and 
1 by 1-4 flat bar rail rokd iron. Also 
Rims for Locomotivcs,cars,&c.&c. Order* 



for rail road iron executed as usual. 
Woolwichi where it remained for five years, 3 2m 
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TO StffiSCRIBERS. 



to* CQasequence of ihe suspension, for several monthsi of its publicatioay th« 
present, or Seventh volume, will be commenced on the Ist of Jtily — insteadoi 
January, 1833 : and the work will hereafrer form two volumes each year. 

%♦ The MECHANICS' MAGAZINE, heretofore published as a separate 
Woric, will from this dale be united wiih ihe Railroad Journal, and lh« publicauoQ 
will hcreaficr bear ibe iwle of Railroad Journal and Mechanics^ Magazine^ Afid 
be forwanled to those who hr:"e p \d for the Mechanics' Magazine lo a penod 
subsequent to Juhj 2.1837, untd ihey shall have received as many months of this, 
as (hey paid for that \vo»k — or until otherwise ordered, if paid for in advance. 

The terms are Five Dollars per annum, tV* advance. 



THE NEWCASTLF/M^NUFAC- 
TUlllNG COMPANY 

Continue to furnitfh at ttie works situptcd in the 
town of Newcastle, Delaware, Locomotive and 
other Steam Engines -Jack Screws, Wrought- 
iroQ work and tiroM and Iron Castings, of all 
kinds connected wit ti Steamtx>aU, Railroads, &c. 
Mill Gearing of evi^ry descrijiiion ; Cast Wheels 
(ctiilled) of any pattern and sizi, with axles fitted, 
also with wrought I'ires; Springs* Boxes and 
Bolts for Cars; Driving and other Wheels for 
Locomotives. 

- The works Ijeing on an extensive Scale, all or- 
ders will he executed with promptness and dispatch. 
Ctimaiunicalions addressed to Mr. William H 
Dobb, Superintendent, will meet with immediate 
•ttcotim. ANDRKW C. GRAV, 

President of the Newcastle Manufact'g Co 
iVVwcflW/c, Del. March 6, 1838. - Iv. 



NOTICE TO RAILROAD CON- 

TKACTO.^S. 

Western and Allantic Railroad of (he State 

of Georjria, 

In addition to the. 50 miles of this rail 
road farmed out for construction in April 
last, the gradinor and masonry on another 
equal portion of the same work, is now 
ouered for contract. 

SEALED PROPOSALS 
*rherefor, will accordingly be received at 
the office of the board oi commissioners in 
Cassville, Cass county, Georgia, between 
the eighth and thirteenth of October next, 
durin;^ which time, ensrineers will be in 
attendance on the line of the road to point 
out the localities, and explain by the aid 
of plans and proxies of the route, the na- 
ture and extent of the work to be done. 

This portion of the route traverses a 
limestone region, abounding in springs, 
and streams of fine water The climate 
of the country is mild and salubrious. The 
frosts of winter are never so severe as to 
prevent easy and successful grading.even 
itk the most inclement part of that season . 

The time for the fulfi'ment of contracts 
vill be amp!y sufficient for this purpose.— 
This and all other conditions relating 
tliereto. will be exhibited in printed propo- 
i^ls and articles of agreement, blank cop- 



»e5 of which will be in readings for inspec" 
tion, filling and signature^ at the time ami 
place above designated. 

Credentials setting forth the character 
and competuncy of ^he contractors on- 
known to the commissioners will t>e re- 
quired. 

By order of the board of ComroissioDen. 

^ S. H. LONG, ChT Eng'r. 

Office of the W. & A. R. R. 
Marietta, July 12, 1838: 44t 



NEW ARRANGEMENT. 

ROPKS FOE INCUhKD PLANES OF EAIIJtOAOS. 

W B the snbscribrrs have formed a co partnenbip 
under the Btyl»* anj firm of Folger & Coleman, for 
the nianufaciurin^^and ii<*IIing of Ropes for iocKoed 
plain's ofrailrttails, and for other use^,o^r to aupplj 
rope* for inclined plunes, -of any len^^th recft/ircd 
without sftlice. at short noi ice, the manufactufiog 
of cordage, heretofore earned on by S. S. Durfce A 
Co , will Ite done by the new firm, the same aoper- 
intendcnt and machinery are employed by the nfw 
firm ihnt were emfiioyed by S. S. Durlce & Co. 
All orders will be properly atteniied to, and ropet 
will beBhipped to any port in the United States. 

12th month. l*2th, 183(>. HadsoD, Colambis 
County, Suite of New- York. 

ROBT. C. FOLGERI 

33-tf GKORGE COLEMAN. 

List of Payments since our last Ntimher^ 
John Haiiipaon, New Orleans, to July 1 1839. 
J. F. Miller, Fultonville, N. Y. 
Engineers' Cffice of the L.C. k, 

C. Railroad, Charleston S.C» 
Ma- y & \Vard,Albany, N. Y. F«b. 13, 1P38. 
W.V. Many, »• " July 1, 183». 

Wm. Pollock, Tremont, III. " 

K.A, Douglass, Wilkebbirre. Pa. June 
J.C- Mercer, Crawfold^ville, Ga. July 
F. L. Dancy, St. Augustine, 
r. J. Crow, Yoik l*a. '* 

I. C. Cabell, Warminster, Va, ♦' 

Goodhue <fe Co. N.Y. " 

Major Bach, Philadelphia, Jan. 

A. B Johnston, tort Leaven worth, July 
Frederick /Iarback,Wartcn,Ma8S. •• 
J> Adams, Thompson, Ct. Jan. 

Edward S. Tod, Memphis, Ton 
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M. W. Baldwin, JUannfaetwtr of Locomotive Steam Enginet, Sttf- 
tionery Engines, Steamboat Engines, Railroad Maekintry, Sugar Mill*, 
4*c 4-c., Broad Street, I'hiladelpkia. 
Relerenc«lotbefDllawingCompinn8, nheis (he annexed NiM.of hia EnginM an In me: 

PhHadelphia an.! Trfnlon. ** K.X" 

New-Jernev TraaaportfllioB Co. " & 

Mr)rri..ndE»8ei, " k 

PhileJerphia.Wilmineton and Baltimore, 4 

CharleBiim and Haoibure, S. C. i 

Ceninl RoaJ, Savannah, Geo- 2 

Au^uBlB Railnind, " C- 

Coniniprrial Raitrtud, Vicksborg, t&nA. tt 

Wesl Feliciana, " 1 

Mobile and Cedar Point, Ala. 1 

Tuscuiubia and Dccalur, " I 

DclroiianJ Ypeianri, Mich, ft 

Adrian and Toledo, " 3 

Idke WiinicoandSt.Joaeph'a Floiiila. 3 



Little Schuvlkill, 

Curoberlan J Valley. 

Pbilodelpliii ■ " " 

Pbila.,Gen 

Boston and Pmvldence, 

Bwton and WoicMer, 

ULicfl and Schenectady, 

ReriBscllaer anti Sjintoga, 

Li>ni; I eland, 

Roc healer and TnnawanJa, 

Clinton aniPF'on Utidson, 

lalandofCuba, 

Madliion and India naputig, 



H.CigmR 



■utlo be liiund in Mher En^i 

Odd (Cry iin|)unaniadiaiiiH|je is, the siDiplicity of thei 
bv whirh every part ofthc machinery ii perrectly acceasi 



iak, it will be teen that the Entiinn of M. W. B., an not 
incelnany Engines in ttiia, or any other country; while at 
veial iniproFemenli secured by patent, and many ad'ratitagM 



the 



Tlie iinprorement in the er 
e lialii'iiy lu lirrak.— an occ 
Anmher Brrat ar 



structicn of the cranks i 






! o^ great importa' 



c, obviating 



itage ariFea [mm havint; the nre-boi before the driving ivheels, Ibu 
nuung an fi]uhI distribuliun t'f weislil, nhich wholly corrects Iho galhi|nng or unduUling 
nwihin peculiar to both 4 and ti tvhcel engines, with the Sre-box behind the driving thaftr 
mnkine them more eaay upon the road than any enginei of the ume capacity now in uae; 
while, by the vrry simple detice of throwing a portion of iho weiBhloflbn lender upon ttn 
dnving whceli^. or detaching it at pteaiure, the engine lainade to [utaeaHlhe edvanta^rE of a 



eqmrrd. 



a heavy engine upon the aicenta where uicrea«cd idbeaiim ii 

itt. when ured on the same roada with olber 
engines, he auggests thai a regular aouunl be kept, olelpemesofr'liaira, distance travelled'' 
BiKl work pcrturmed Lj each engine ; which will fitroish the only correct data by which to 
;..j — J .1..: .- . -■ "lecorrectly done by afcw exporimenta mada 



ADTERTtBMBNTt. 

M W. B. manuftctures three classes of Engines, Nos. 1, 9, and %. Most of the abcrre 
engines belong to the 3d, or smaller class, and many of them have been in use from two t* 
four years. Hb pivsent engines are very much improved. One of the first class, recently 
built, has drawn over the Columbia road, part of which has an ascending grade of 45 feet 
|)er mile, H5 loaded cars weighing 187 tons, equal to about IQO tons on a level. 

Orders for engines or machinery pmmptly executed, on application to M. W. BALD- 
WIN, Philadelphia, or to £. L. MILLER, his agent, for contracisin the city of New York. 



The following testimonials of the merits of these engines,have been received from Officers, 
Engineers, and Superintendents of motive power, &c &c. of several of the roads above 
referred to. 

Mr. John Bra.ndt, Superintendent of Engines and Machinery, on the Columbia and 
Philadelphia Railroad, wriits undrrdate of the llih of May, 1338:—" We have luenty- 
four of your engines, several of which have Won in use pince ilie (all of 1834. 1 wo of your 
3d class engines commenced running Feb. 22il, 1837, and iravelU'd 55,6. 5 miles, up to the 
Isttof May, 1838, and cost for repairs during ttie above-inentioricd time, one cent aitd eight 
mills (ler mile. Eight ensines of the first clan's, have travelled from ihe l»t of January, 
2838, to the Utot May, (4 months) 46,569 miles, made 653 trips, druwing 16,836 cars ; the 
co«t |)cr mile for these four months, 1 am now unable to show, as our books are not posted, 
but can assure you that the expenses this year will be less per mile than any former years. 
One of the first class recently built, has drawn over the Columbia foad, part of which has an 
ascending grade of 45 feet |)er mile, 35 loaded cars, weighing 187 tons, equal to about 700 
ions on a level, and travelled from 8 to 12 miles per hour, except on the wooden track. Thb 
if the heaviest train that has ever passed over the road/* 

3au?.9 T. Shipman, Resident Engineer of the Long Island Railroad Company, writes 
May 2l8t, 1838 : " VVe have two engines of class No. 3, of your manufacture, which have 
tieen in use since May, 1836. Their performance is worthy of the most unqualified praise. 
Wecarry as an ordinary load, 15 freight cars, weighing 5| tons each; and to show their 
efficiency, we have frequently taken 20 cars without difiliculty, up an ascent of 35 feet to 
the mile; and have carried 4 cars up a grade, of 211 feet per mile for a distance of 2,100 
feet. The average speed for freight is 10 miles, and for passengers, from 20 to 25 miles |«r 
Ikour. In the summer of 1637, they performed the distance of 162 miles each dav, and from 
the journal which now lies heloie me, it appears that under this severe usape, there v^as oo 
failure in either of thdse engines for 6 months, which rendered a change in iheir usual time 
of running necessary, or caused any delay, either in the transp«)rtation of passengers or 
freight. I am fully satisfied that the cost of repairs does not exceed one half that of a four 
^heel engine doing the same work." 

Mr. John Cash, superintendent of motive power, on the Norristown Railroad, says un- 
der date of May, 1838 : " 1 take great pleasure in bearing testimony to the excellence of 
yourengines They are well adapted to light or heavy Utuds. .With i^ne of the nmall class 
which has been nearly three years in constant service, I have drawn a train of 750 |>assen- 
gers, over grades of 32 feet per mile, at the rate uf 14 miles per hour '* 

Mr. J. Elliot, Superintendent of Motive power, on the Philadelphia, Wilmington, and 
Baltimore Railroad, writes: *' After an experience of siveral years with Locomotive 
engines on difierent roads, 1 am of opinion that the engines of M. W. Baldwin, are easier 
upon the road than any engines in use, and that they combins more advantages than any 
locomotives within my knowledge. They have been alniost constantly running for the last 
eighteen months. The engine Brandy wine, has bi en running 265 days, at a cost for 
repairs of S65 17, and has lost but 5 days since she was put on the road. The Christiana 
has been runn ing 135 days at a cost ot but $20 lor repairs. Their average speed is 24 
miles per hour, including stoppages.^ 

Lt. Q, Cannon, President, and L. R. Sargent, superintendent of the Rensselaer and 
Saratoga Railn^ad Company, say underdate of 2Uih of May, 1838: " We have .two of 
your locomotiv<» which have been in use about three years. They work well in every 
particular; and I deem it but an act of justice to say that the manufacture and materials of 
each have proved to be of the highest order, and 1 have evidence fmm the official reports of 
other companies, and m> own experience here, that your engines will, in performance and 
€091 qf repairs, bear comparison with any engines made in this, or any otlier country.** 

W. AV. Wools RY, Esq. President of the Boston and Providence Railroad Company, 
writes oo the 31st of May, 1838 : •* We have three of your Engines, which have been in 
use rintte about June, 1836. We have never had occasion to put them to their maximum 
ca|)acity. They have carried 17 freight cars of gross weight, say 85 tons, engine and ten- 
der not included, over the road at an average speed of lOmiles pt?rhour, including an ascent 
of 5 miletf in length, one half mile of which is 4'2| feet |)er mile, and the remaining four and 
a half milea. 37i feet per mile. They carr^ ten passenger, and three baggage cara, very 
easily over the road, at an average speed of 18 or 20 imlet per hour. Your enginea gbf^ 
entire scUUfaciion," 
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MACHINE WORKS OF ROGERS, 

KETCHUM AND GROSVENOR. Patewon, 
New-Jereey. The undersigned receive order* for 
the following articles, luannfaclured b)r theui, of the 
moiit superior descnjilion id every particular. Their 
wurks being extensive, and the number of handh 
employed being lar;;i', ibey are enabU-d to exccun- 
both large and smull orders with jjroojpincss and 

dispatch. _ 

RAILROAD WORK. 

Locomotive Steam-Engines and lenders*; Dri 
vine and other Locomotive VV heels, Axles Spritjgst 
and B langc Tirei ; Car Wheels of cast iron, from 
a variety of patterns, and Chills; Car Wheels of 
cast iron, with wrought Tires ; Axles of best Ame- 
rican refined iron; Spfinga; Booms and BoUalbr 
Cars. 
COTTON, WOOL. & FLAX MACBTNERY, 

Of all descriptions and of the most improved pat- 
terns, Style, and Workmanship. 

Mill Geering and Millwright work generally; 
Hydraulic and other Presses ; Press Screws ; Cal- 
^cnders; Lathes and Tools of all kinds; Iron and 
Brass Cas'ings of all descriptions. 

ROGkRS, KETCHUM & GROSVENOR, 

Paterson. N. J. or 60 Wall-st. New- York 

51tf 



RAILWAY IRON, LOCOMOTIVES, 

&c. &c, 

THE subscribers olier the following articles for 
lalc :— 
Rdiiw ay Iron, flat bars; with conntersunk botes and 

mil red joints, lbs 

350toD»2by , 15 ft in length, weighing 4 ft?bp«r 
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witn Spikes and Splicing Plates adaptCil thereto* 
To be sold free of duty to State governments, or 
incori>orated companies. 

Orders for Pennsylvania Boiler Iron executed. 

Rail Ri>ad Car and luoooitv tive Engine Tir >8, 
wrought and turned or unturned, ready to be fittotl 
on the wheels, viz. 30. 33, 36, 42, 44, 54, and 60 
inches diameter. 

E V. Patent Chain Cable Bolts for Railway Car 
at Irs, in If ni»t!i8 of 1'2 feec 6 i«ch«»6, lo 13 feet 2i, 
8 J, 3. 3f , 3i 3 J, and oi inched diameter 

Cbauis for Inchned Planes, short and stay links, 
manufdciured fn>m the E. Y. Cable Bolts, and 
provciii at the greatest strain. 

India Rubber Rope for Inclined Planes, made 
from New Zealand Wax. 

Also, Patent Hemp Cordage for Inclined Planes 
and Canal Towing Lines. 

Patent Felt for placinj/ between the iron chair 
and stone block ol Edge Railways. 

Every description of Railway Iron, as well as 
Ijocomotive Engmes, imported at the shortest notice, 
bvthe agency of one of our partners, who resides in 
England for this purpose. 

A highly respectable American Engineer resides 
in England fur the purpose of inspecting all Loc«)- 
motives. Machinery, Kaiiway Iron, &c. ordered 
through tis. 

A. & G. RALSTON & CO., 
28 tf Philadelphia, No. 4 South Fiontnit. 



FRAME BRIDGES. 
THE undersigned, General Agent of 

Cd. S. H. LONG, to build Bridges, or wnd tbm 
right to others to build on his Patent Plan, wua^ 
nkjieclfuUy Inform Ruilrood »i»d Bridge C orfMJTa- 
tions. that he is pre|>ared to nwke contracts to boikl. 
and furnish all materials for sujterslructures ul the 
I kind, in any part of the United Suies, (Maryland 
exc**pl<d.) 

• Bridges on the above plan are to be seen at tbe 
followi g hicaliiies, viz. On the main rood leadio}; 
from Balliniore to Waslrngton; two miles from iL« 
former place. Across the MotawandLt*ag river oq 
the Military road in Maine. On the natiomil roaJ 
in Illinois, at sundry points. On the Baliimore anJ 
Susquehanna Railroad at thrre puint«. On thft 
HiiJson and Patcnion Railroatl in two places. Oa 
the Boston and Worcester RaUroud, at several 
points. On the Boston and Providence Rafln>ad,ai 
sundry points. Across the C«»ntoncook river at 
HennUtar, N. H. Across the Soohegan river, ai 
Milford, N. H. Acrov:* the Connecticut river, aK 
Hanci>cd, N. H. Across the Androscoggin rivt?r, 
at Turner Cenlret Maine. Across tbe Kennrt«c 
river, at Walerville, Maine. Across tbe Gencaee 
river, at Sqiakiehill, Mount Morris N. Y. Acrosft 
tte White River, at liartlbrd. Vt. Acrois the 
Connecticut River at Lebanon, N. H. Across tbm 
nM>uth of the Broken Straw Creek, Penn. Across 
t!ie nmuth of the Catarau^us Creek, N* Y. A Rail- 
road Bridge di>igona!lv across the Erie Canal, in th* 
fTiiyof R«»cheKter, IN. Y. A Railroad Bridge at 
Up|»er Still Water, Orono, Maine. Thi«« Brid^ is 
500 feet in length ; one ot the spans is over 900 feel. 
It is probably thejflrmes/ wooden bridge ever buiU 
in America. 

Notwithstanding bis present engagements to bmUl 
between twenty and thirty RailroM Bridges, and 
several common bndges, several of which are now 
in progress of construction, the subscriber will 
promptly attend to bu^ineKs of tbe kind ta mcch 
greater extent and on libeial terms. 

MOSES LONG, 
Rochester, Jan. 19lh, 1838. 4— y 



ARCHIMEDES WORKS. 
(100 North Moore-street, N. Y.) 
THC undersigned beg leave to inform the pto- 
prictors of Rail Roads, that they are prepared to 
furnish all kinds of Machinery for Rail Roads, L.o- 
comoiive Rngines of any size, Car Wheels, such as 
are now in successful operation on the Camden and 
Amboy Rail Road, none of which have failed. — 
Castings of all kinds, Wheels, Ailes and Boxes, 
furnished at the shortest notice. 

H. R. DUNHAM A CO. 
NewYobk, February 12ih, 1836. 4— ytf 

FRAME BRIDGES AGAIN. 

The sul>8criber will build Frame Bridges in anv 
part of the United btates, Maryland not excepted, 
and will extend them lo as long a span, and war- 
rant them to be as strong, durable, and cheap as 
those made by any other methtid. 

Having no patent rii:ht, he requires no agents. 
A large number of bridges of his construction are 
to he seen. Young gentlemen, who wish, can be 
instructed in the true mathematical principles of 
building bridges, and the application of the same to 
[practice. JOHN lOUNSON. 

BurUngtm, Vt., Jan. 1838. 
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Remarks on De Pambour's Formula of Locomotive Engines. 

To tke Bditort of the lUtlnnd Journal. 

Gbntlemriv, — In your Journal of the 1st, I observe a communication 
Irom C. C Detmold, Esq., establishing (to his satisfaction) the general 
correctness of De Pambour's formula of Locomotive Engines. 

In doing this, Mr. Detmold first charges the iinder.<igi»ed with having 
** obtained a monstrous result," through the wrong application of thia 
formula in a certain case ; and then applies (rightly of course) to the 
same case, the formula for determining ihe maximum load — and the 
velocity with which the engine will move that load. The resuU is, that this 
Engine, (the Vksta, according to his calculation) will draw 19 {'7 tons, at a 
velocity of 13*5 miles per hour. 

In making these computations, Mr. Detmold has taken the effective 
pressure per square inch in the boiler at 58 lbs. De Pamhour says it 
was 56*5tbs. at the time of this experiment. He has also ** taken the ratio 
of the volume of steam at the total pressure at the time of the experiment, 
to the volume of water that produced it, at 414" — the table given by 
De Pambour makes the ratio 393, when the effective pressure is 581bs. 
and 400 when it is 66*51 bs. per square inch in the boiler. Mr. Detmold 
also says, "and diameter of cylinder -9375 feet" — now De Pambour says 
the Vesta's cylinders are 11^ inches diameter, equal to O'-JTOS-I- feet.. 
We would gladly have spared Mr. Detmold's feelings, by passing these 
inaccuracies in siletice, did they not affect the statements given below. 

If we now take the true results of the formuLi, as applied by Mr Det-' 
mold, we have for the maximum load of this engine 186 4 tons, at a velo- 
city of •68776+ feet, equal to 13-03 miles per hour; while the experiment 
shows that the engine drew f89 tons at 3 miles per hour ; in other Words, 
the formula gives, in this instance, a velocity about 4| times as great as 
the engine did attain with the given load. Is it posi^ilile that Mr. Det- 
mold thinks that this ** result corresponds very nearly to that of the actual 
experiment t" Does he cbnsider this as "close a corroboration ha the 
most fastidious could require 1" If so, we must continue to diflfer on 
this point with him, and the " many others^" even though we do it at tho 
risk of being thought somewhat ** fastidious.** 

A;gaiii, Mr« ]>etmold sftys ** the velocity of the etigin^ may be reduced 
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below this point/' (meanitig theVielatity wlilcl the fonnula gives (or m 
maximum load) *^ but cehainly iiu hits' cann\t be increased beyond its 
maximum. * '' •* 

We give below, the results of all the experiments made bj De Pam- 
boiir with thj^ i^igiiie, \/hen the load was so great that it could not reach 
a speed of LJ'03 miles per hour, even though the water in the tender 
was, in two iustanc^s, lukewarm. They are as follows : 

129 tons 12*10 miles per hour 5.*>lbs. effec. pres. per sq. inch in boiler. 
163 " 3 25 " '• 5S " " " ** 

189 *' 3 00 *' " 56\5 ** " ** 

Now 186*4 tons is the maximum load, according to the formula, for all 
velocities up to 13*03 miles per hour, when the eiVective pressure in the 
boiler is 56'51bs. per square inch, and 12*10 miles per hour is below the 
velocity which the formula gives for the maximum load with the effective 
pressure of 551bs. per square inch. 

Query. — If this engine can draw 186*4 tons at 13 03 miles per hour, 
(as per Jesuits of formula) how does it happen, that at 12 10 miles per 
hour, under very favorable circumstances, it can only draw 129 toost*' 
Or 184 tons, at 3*26 miles per hour 1 Or, that it can move 189 tons at 

ain 

Query 2d. — If, (according to the formula) this engine can draw the 
same load at 13 03 miles per hour, that it can draw at any less velocity ; 
then how does it happen, that with every reduction of velocity, even to the 
lowest tried, there is a corresponding increase of load, *' beyond its maxi- 
mum*^ in one instance ] Can Mr. Detmold see '* no great difference here 
between the result of the formula and that of the experiment?" Or, will 
he say ^^ these results no longer suit the question V* 

If he will take the trouble to compare all De Pambour's experiments 
where the engine was in good order, the regulator entirely open, and the 
load less than a maximum by the formula, he will find that the discre- 
pancy between the results of the formula, aud the experiments, falls below 
10 per cent, of the load drawn, only in about ^ of the whole number ; and 
in about -^ it is between 10 and 20 per cent. ; about i between 20 and 40 
per cent. ; j- between 40 and 100 per cent. ; and in the remainder, 
(about i,) the discrepancy is over 100 per cent 

And with a little additionnl trouble, he will find also that DePam- 
hour, in one of his ^''practical tables^* has made the same use of the for- 
mula that we did in the case of the engine Vesta: that is to say, he 
** continued the equation beyond the point where P is equal to R. " 

Again : Mr. Detmold has applied De Pambour's formula to an ima* 
ginary case, (Mr, Johnson's supposed engine,) and finds that the engine, 
with 70 lbs. total pressure per square inch, will draw 336 tons : and then, 
by changing the equation, draws therefrom the resistance of this load 
when referred to the pistons, which he finds to be 69*9 lbs per square 
inch. Wonderful coincidence ! — and still more wonderful, that Mr. Det- 
mold, (judging from his communication) should have made two solutiona 
of the same simple equation so nearly agree. And this too, he calls *' 11 
close corroboration of theory by practice ;'* — a novel way truly, of com- 
paring theory and practice. 

It is not difficult to see how Mr. Detmold arrives at the conclusion that 
he has *^ sufficiently proved the general correctness of De Pambour's 
formula !" But it would be strange indeed, if his reasoning should lead 
many others to the same mysterious conclusion. . 
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t^erhapi Mr. Detmold majr be induced, f for the special benefit of tbe 
ftrofessioQ) to '* pursue this subject" somewhat " farther.'* No doubt but 
Mr. Johnson already feels himself iiirder great obligations for the very 
valuable suggestions in regard to his '' tabular statement/' And for 
aught we know, there may be *' many others," whose obligations do not 
lall a whit below Mr. Johnson's. 

Before closing, we wish to say, that we yield to none in admiring the 
" talent, industry,'' and skill of De Pambour, who, born to rank and afBu« 
encci has unsparingly devoted time and money to the patient investigation 
of a subject, most deeply interesting lo every philanthropist. Perhaps no 
other man in the wide world, would, in the like circumstance?, have ac- 
complished so much. At any rate, among the thousands similarly situa- 
ted, he alone seems to have been undaunted by the magnitude and diffi* 
culty of this subject. Nevertheless, it should not be ibrgotteh, that he 
does uot •' pretend to have produced a perfect work.'* He savs, •* W« 
thought our work would at last have this result, to call the public atten- 
tion on the subject. We shall feel happy if we have succeeded in some 
of our researches ; and happy also, if others, in correcting our errorsi 
shall at least elucidate the facts upon which we have called their attea* 
tion." Yours truly, 

William H. Talcott* 

Cuba, Aug. 2f| 1838. 



JPirst Annual Report of the President and Engineer 'in^Chief of theCcntrat 
Railroad and Banking Company of Georgia, \ji O. Reynoldsi 
Chief Engineer. 

(Continued from page 151.) 

The length of the northern route, I think, may with safety be put down 
at 200 miles ; and it now appears, that if the southern route, is adhered to, 
we shall be under the necessity of bending down the country, and gaining 
the valley of the Ocmulgee as low down as Tarversville. Indeed, I have 
no doubt the interest of the Company would be promoted by such a 
course. It follows then, tliat the line would be nearly or quite as long as 
the northern route« On the accompanying rnap, I have marked both 
routes in red lines, as nearly as the data in my possession will enable me 
tOt and you will perceive that the southern measures on the map* are 
even longer than the northern. 

I think I can safely say that no eligible route south of a straight and 
direct Hne, can be obtained less than 100 miles long ; and I think it very 
probable that distance would be exceeded* 

In regard to the difference in the cost of the two routes, it is impossible 
with the data in my possession to form an estimate entitled to confidence* 
I have no doubt, however, that the average cost per mile of the northern 
route, (provided grades of 30 feet per mile be admitted,) would be less 
than that of the southern.'^ 

The data on which the southern route was recommended^ so far as I 
have any knotohdge ofit^ has been given in a previous part of this report. 

** A large portion of the northern, as well as the southern route, 
particularly on the north side of the Ogechee, was run in long random 
lines, as time would not then permit us to seek out the best railroad liiie« 
and ii tlierefore equally susceptible of improvement." 

I SmI ooaidenl that the distance mayjbe reduced toSOO^milMfif not leasi 
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and thoi^ w« knoir that gradu which thall not exceed 31-;^ feet per 
mite, are attainable (hrooghout tlie whole route, without aaj eitraonlinBr^ 
dtfflcultteB, yet by increagin); the maximum to W fe<;i, an immense sariiig 
ean be marie. 

You aak me to lay whether such a change would be more adranta^ons 
to the northeru than the souibern route. 

I think a greater saving of expense would result from inch an increaw 
afgradeon the northern thin the southern route, for the fallowing reaiona ; 
On the southern routp, the most utifarouraUe feature in tbe topogra|>h<r 
•ftha country, is th? low level in wbich the streanw run, compared widk 
the ^lefation ofthe table land lielweun ibem. 

This taUe Und generally fills off very abruptly near the streaM, and 
euiisequently invotvea a deep cut and henry embankment in the crossinc. 
The distance from tbe hi^b lunde on eiihrr side 10 the etream generatfy 
Ror being sufficient 10 eflect a grent saving by an increase of grade*. 

On the northern route, tlie main diSteulties consist in passing two 
•ummitt } we are obliged to avail onnelvcs of the valleys of stream* 
tanning down from these eilmmils. for the purpose of ascent, and to 
sommence the ascent at a greater distance front the summit, in proportion 
M the rate grade is lessenoiL 

The small streams t;>-nerally have a rapid full fur a filiort distance 
1mm their h ad, and then have a more gentle desceiiu The steeper our 
grade therefore, the nnoner we ni« able to ntake it coincide with the natural 
nope of the val ey, while the more grndunlly we depart from a level, the 
longer our line is kept airay from the stream, imJ iba greater tba 
•levaiion a: wb di the branches and ravines puiung into it have to be 
crossed. 

Such a c ange of grade would of course he adrantageoua on either 
route, so far as cost is concerned ; and I am of opinion that it would ba 
Mdvimbie whichever route is pursued to adopt i(. 

The maxinuini grade on the Charleston and Hamhorgh roac^ is 37 &€t 
par mila. Tlieir eneinos drag trains of lOU tons weight, and perform 
■tia dieLance ^ I3G miles) both ways in three diiys. 

Thmr passenger irains perfuna the whole distance of the road in 8 to 
W hours. 

You aak 'what points ou the northern route ahoidi) be examiBed, beAws 
» jost and proper oontritst of the iwo could be made — and bow IttBg it 
would lake to otake such examination!' 

The main difficulty in making a comparison of tbe two roulca, ia ■> 
' want of iuforoMtioo in relation to the southern, lor we have aa yet 
dbsipiated no entire route by actual survey, with which to compare iIm 
nortliern, eitlier in point of cost or distance. Un tiM nortkem, «a kaaw 
th« utmost extciU of the diSeuhiea thut we may he obliged to enooiater} 
the only qiieati'in is, how far those difficulties can be reduced. To 
■asertain this. I would re-examine the whole country f>'om the mawth (^ 
Big Sandy Creek to the Sandersville sumBiil, This shmiU be dene 
throughly and carefully, as there are several reutae daiming examine- 
tian, and would require at least two months. I woald then make an 
exploration of iIm veUeyi af Com niias tone ra and Wainat Crealu, 
■tiieh womU prohablj^ prove sncceasivj, provided grades of 30 feat per 
aUa were admitted, and effect a saving of 5 or 6 miles in distHfic*, an watt 
•a to go into a more p>op«loua section of couwry than to IbUow ifa*- 
Talley of Big Sandy Cieefc. These »umj» wiik aome unwwaelia— 
felboOHii^i 46 aonwKWmld aSaii eU Um UfoiMatioa ihil 11 mil b* 
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obtaltied short of a location of the line, and would occupy ahout five 
months. 

A ftill and well appointed party would be required for the performance 
of this duty, at an expense of about $600 per month. 

You ask *could the proper data be obtained for a determination in time 
to put under contract 30 to 40 miles on either route by the 1st of November 
next 1 

1 have no hesitation in saying that it could not, for the proper data for 
a determination would require not only the examination abo?e mentioned 
oo the northern route, but also an experimental survey approximating 
to a location for the whole distance from the Canouche Kiter to Macoiv, 
with estimates of ilie same. I'his could not be done before the 1st of 
September, and as locating is a slow operation requiring much care and 
exactness, we could not count on having 40 miles ready for contract in 
less than three months afler the decision was made. This would bring us 
into the month of December, if not January. 

IHiere are, then, three alternatives presented fh the Board : — Ist. To 
adhere to their former decision,adopting the southern route, and proceed 
with the locations now going on, as far as the Ohoopee ; from thence 
continue an experimental line to Macon. — 2d. I'o abandon that route at 
once — take the northern, and locate a portion of it in ttme for contract by 
the 1st of November. — 3d. To suspend their decision until a full and 
proper examination of both routes throughout be made, with alt the 
improvements they are susceptible of This, with the estimates and 
calculations necessary, would preclude a possibility of getting any portion 
afthe line ready in time for active opej-ations next winter. 

Aside fVom the disadvantages attending the loss of the next working 
season, the last wouhl doubtless be the most judicious course. What the 
eibctand consequences of such a delay would be, tlie Board can as well 
judge as myself. 

1? the decision is to be made between the first and second irftemativest 
my opinion would be in favor of the second. The reasons are, the 
advantages before enumerated of the northern over the southern route,, 
and the additional consideration that we have a favourable country fbr the 
distance of 125 miles to Sandersville. If we complete the road thus fiir,. 
there can be no doubt of our being able to make such a demonstration of 
its utility, as to enable us to carry it through any difiiculties we may find 
beyond that point, whatever may be the vicissitudes of the times. 

On the other hand, we encounter a most expensive section at the very 
threshold of the southern route. The first six miles beyond the Ogechee 
River will probably cost 9120,000, while this sum will build three times^ 
die distance on the northern route. 
I have no hesitation in saying, that by yielding to grades of30feet per 
the northern route may at once be adopted at less hazard, than to 
pot aoder contract, with the knowledge we now have or shall be able to 
obtain before September, the line from the Ogechee to the Ohoopee. It i» 
eertaio that our information is more full in relation to the northern than the 
sovthem route ; fbr the latter beyond the Ohoopee is still in a great 
dtgroe left to conjecture.^' 

The Beaid of Directors passed a resdiitioii, <breetnig 80 miles on eaeh 
route to be located; this was accomplished, and profiles with easslal 
aetimates made of the same. Tlie result shewed a large difference m cost 
■aftvoref tfaenoithem route; aadon the 1st of Aagwt,i»tiasof thet 
hilfi were ym iwdij' cwmract^tlie BoiidhaEvinf premwdji ManasoMlgr 
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reaolved to abandon the southern and adopt the nortbeni route. On iba 
first day of October, a further distance of 25 miles was let. On the 6(h 
day of November, 1> miles On the 3d of January, 9 miles; and on the 
5th of the last month 10 miles, making 62 miles, and in all 79 from the 
depot in Savannah. Of this distance. 67 miles are graded. The super- 
structure laid 26 miles from the City, to which point our engines now run. 
Contacts for laying the rails have been extended 51 miles, and for 
furnishing the timber a further distance of 9 miles. 

We have graded 51 miles of the road within this last nine months, and 
shall be prepared in three months from this time, to extend our contracti 
for grading 1 10 miles from this City« 

I will close this report witli a brief description of the road as far as it if 
definitely located. 

In the southwestern part of the City is our Depot, a tract of 5 acres, 
which was bestowed on the Company by the City Council of Savannah. 
The line leaves this depot, and continues straight N. 77^ 10' W, for 13 
miles — then curving slightly to the leSi on a radius of 150,000 fL, it 
approaches within a mile and a half of the Ogechee — then bending to the 
right on a curve of 5,000 feet radius, it follows tlie generaj direction of 
that river ; and at a mean distance of about 3 miles from it, through the 
fiat lands of Effingham County, until it reaches the County of Scriven — 
then taking the hammocks bordering on the River Swamp, to avoid tlie 
undulating surface of the pine lands in this county before spoken o£^ it 
follows them to Brinson's Mill Creek — then takes the valley of this Creek 
which leads out from the river, having passed around Paramour Hill, and 
across Buck Head Creek,' the line again resumes the river flats, and 
continues over them through the County of Burke — crossmg the Ogechee 
at the point before mentioned about 12 miles from Louisville. The 
locations have been extended about 5 miles up Williamson's Swamp ia 
Jefierson County. 

The allignment of the road to a point in Burke County, 83 miles Irom 
the depot, consists of 22 straight lines of the aggregate length of 65 mil«s 
and 771 feet, and 21 curves of the aggregate length of 16 miles and 
4,509 feet — the smallest of the latter on a radius of 2,000 feet. Curves of 
this sharpness occurring in only three instances, and for short distances. 
The ag«(regate for the deflection is 524° 2d', or a little less than a circle 
and a half. 

The vertical arrangement comprises 16 levels, and 81 slope grades, 
which may be classed as follows viz : 

Level, 13 miles 200 Feet, 

Inclination of 5 feet per mile and under 25 *^ 4300 '* 
Over 5 feet and under 10 feet 1 1 <' 4220 " 

Over 10 feet and under 15 feet 7 " 2240 " 

Over 15 feet and under 20 feet 6 " 4320 *^ 

Over 20 feet and under 25 feet 6 " 2120 " 

Over 25 feet and under 80 feet, 11 «' 3720 " 

Total, 83 miles. 

The bottom width of the excavations is 25 feet, with slopes of 150 base 
to loo veiticali except in compact clay and sand, when a slope of 45^ is 
given. 

The top width of the embaokmeots is 15 feet, with slopes of 150 to 100. 

All trees are fislled for a width of 165 feet The culverts and haigm 
V made of tiii^>er, there betag no stone for ibe purpose wkkm raacli. 
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8UPER8TSVCTURE. 

The plan of superstructure of this road, differs materially from that 
most common where the flat plate rail id used. 

Cross sleepers are first bedded iu the ground and rammed solid ; their 
upper surfaces being level with the grade of the road — string pieces, 6 
inches deep, and one foot broad, are then laid flat-wise on the sleepers, 
and trenailed to them with ]^ inch trenails, their centres being 5 feet 
asunder, (the width of the track,) and the groiidd rammed under them, 
aflfording a continuous bearing. On the top, and in the centre of these 
string pieces, is placed a small scantling or laih, 2-^-3 inches, which is 
Burmouuted bj the plate rail of iron 3 inches wide by f inch thick, 
weighing 30^ tons to the mile. The iron is confined by spikes 7 inches 
long, passing through the lath into the string piece. Wrought iron 
splicing plates ^ inch tliick are placed under the joinings of the iron bars, 
aud confined by spikes passing through them. The above arrangement 
of superstructure was introduced by the former Chief Engineer of the 
Company, and having had an opportunity of giving it a fair trial I am 
satisfied of its efiSciency. 

An embankment containing about 200,000 cubic yanfs has been made, 
to pass our road over the marsh forming the valley of Musorove Creek, 
in the first mile from the City. The greater portion of the material fiir 
this embankment, has been transported from a point about 3^ miles 
distant in Cars moved by Locomotive Engines. Upwards of one hun- 
dred thousand tons burthen has passed over this portion of the road, 
witliin the last 12 months, besides the return trips of the empty cars of l2 
trains per day. 

This is equal to the regular business of three years, and the track, with 
the exception of some points where it was laid on fresh embankments, is 
now in good order. 

In relation to the cost of the road, I have not the data for making a 
correct statement of the first 17 miles from the City, as it has been done 
partly by contract and partly on the Company's account, and the aceounts 
of disbursements were not kept in this oflice. 

The cost of the 51 miles beyond, may be stated as follows : 

Grading, including excavation, embankment, eleiuing, ' 

grubbing, bridges and culverts, 51 miles, , • $113 484 82 

Average for grading. • . • $2225 19 
Laying track 9 miles, •.••... 6 300 00 

Furnishing timber 20 miles, . * • . . 16 002 00 

$135 786 82 

The above is exclusive of iron which, including plates and spikes, cost 
about $2,000 per mile, and also exclusive of cost of engineering. 

For the distance of 50 miles from the end of our present contracts, the 
country is as favourable for the construction of the road as the 51 miles 
above -spoken of, and it may be built at as small cost. The line is free 
from any objectional curvatures, and the profile presents a surface of 
most remarkable uniformity,, and although some portions of the line 
hence to Macon will be more expensive — a considerable part of it is 
equally favourable. 

A quantity of iron has been ordered and paid for, sufficient to extend 
the track 83 miles from the City, some of which has been shipped for this 
port. 



/ 
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Sunrejt are oow in progress in the vicinity of Maeiin, for the purpote 
of aticertaining whether a route is practicable down the vallej of Wainot 
Creek with a maximum grade of ^ feet per mile, and so far as tbej have 
progressed the result is favourable. 

I am, verj respectfully, your obd't serv't, 

L. O. KEYNOLDS, Chief- Engineer. 



Description of ike Construction of ihe First Division of the Long I$laMi 

Railroad^ wilh Remarks. By an £ngin£E|u 

INTRODUCTION. 

Thb modes of construction followed on works actually completed, and 
the cost a£ the materials actually used, are items of information, with 
which every engineer desires to be acquainted. Few engineers have the 
opportunity to collect such information personally, by visiting and ex- 
amining in detail the different roads in operation, nor would such an 
examination prove ^^tj satisfactory, unless accompanied with that 
explanation of the circumstances, which only those who superintended or 
were connected with the work, can give. A short description of ererj 
work, prepared after its completion by the engineer, and while all the 
circumstances were fresh in his recollection, would supply this want, and 
would probably be always well received by the profession ; but the Chief 
Engineer of a work is rarely able to devote the necessary time to this 
purpose. In view, however, of the reciprocal benefit which would ensue 
by the encouragement of such a rule, one or other of the assistants, or the 
superintendent might undertake the task, and if the result should not be as 
complete as it would have been, had it emanated directly from the Chief 
Engineer, there could doubtless always be presented a fund of valuable 
practical information, sufficiently extensive to render it acceptable to the 
profession. 

Under this belief, the following account of the First Division of the Long 
Island Railroad has been prepared. The collector, although connected 
with the engineer department of the first division from the commence, 
ment of the work to its completion, has not been able to make the ac- 
count so eomplete in respect of cost as is desirable, from the fact that 
many of the payments were made by officers of the company, whose 
leisure has not permitted them to furnish him with the details in s«ch a 
way as to enable him to connect them satisfactorily with the other diri- 
aions of expenditure possessed bv himself. The graduation of the work 
referred to, was commenced in lifay 1836; it was opened for travel in 
March 1837. The suggestions at tlie end of the account (and which it 
will be perceived are directed rather to those interested in thb particular 
road) are submitted with deference. 



T^B Jamaica Railroad and the Long Island Railroad, although fbrmiof 
so far as is concerned, one continuous track, are distinct properties. The 
Jamaica Railroad comprehends that part of the road between Brooklya 
and Jamaica. The Long Island Railroad comprehends from Jamaica 
to the eastern extremity of Long Island. The Long Island Railroad 
Company by their charter, were empowered to construct a road from 
Brooklyn to Oreenport, hot as the most feasible ground as fhr as Januuea 
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-^irat already occupied bj the Jatnaica Railroad, an arrangement was 
made, whereby the Jamaica Railroad was rented to the other Company 
Cor a term of 40 years, at a yearly rent of, I believe, 9 per cent, on itf 
expenditures. The Long Island Kailroad, therefore, commences under 
this arrangement at Jamaica, and it is the portion of this road finished 
and in operation, or what has been tenned^the first division, stretching 
from Jamaica to a point opposite Jericojnow termed Hicksville, that I 
propose to describe. 

The Long Island Railroad then branches from the Jamaica Railroad 
ftt Jamaica, at a point 10-63 miles from the South ferry, Brooklyn ; tho 
etirve which at this point connects the terminus of the Jamaica Railroad 
with the due course of the 1st division of the Long iHland road, has a 
radius of 5730 feet-^the length of curvattire is about 1100 feet, and this 
^comprehends all the curvature on this division ^the remainder is straight. 

The entire length of the division is 15 34 miles, of which the equiva- 
lents of curved and straight line are respectively 0'*2I miles, and 15*13 
miles. The profile will show the different indiBadons, which are Kk^ 
wiw exhibited condensed in the following table :-^ 

INCLINATION. 



Ilates per mile 


Rise 


Fall 


total 


in Feet 


Miles dec. 


Miles dec. 


Miles dec. 


0. or level. 








5-28 


1-89 




5!i4 


7-92 


101 




1 89 


10-56 


2-84 


019 . 


101 


13*<20 


8-60 




3 03 


15 84 


0-67 




3-60 
0-57 


r 


9 91 


019 


15 34 



The following table will show the position of these inclinations without 
reference to the profile. The stations are 100 feet apart 
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Feet 


Mllei. 


feet 


ttilOT 


Feet. 
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0- 




44- 


1083 





20 


0-20 


1056 


4- 


0-38 


48- 


1 1-21 


20 


70 


000 


0-00 


4- 


132 


4S- 


12 15 


70 


80 


0-20 


1056 


2- 


151 


46 


12 34 


80 


no 


0-30 


1584 


11- 


206 


55- 


12 91 


no 


240 


0-20 


10-56 


37- 


4-54 


81- 


1537 


240 


340 


O-IO 


5-28 


47- 


6-44 


91 


17-27 


340 


410 


000 


0-00 


47- 


776 


91- 


18-59 


410 


463 


15 


7-92 


54-95 


8-77 


98-95 


18-60 


463 


620 


000 


000 


64-95 


1174 


98-95 


22-57 


620 


810 


0-25 


13-20 


102-45 


1534 


145-45 


3617 1 
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1 78 DeseripHott of ihe f^ong Island Railroad, 

WIDTH. 

The road is graded for a double track ; the width of roadway is 28 
feet in excavations and embankments. The stuff excavated cotisix»ted of 
sand and gravel ; the sand was sometimes found pure, but more frequent- 
ly intermixed. In one of the excavations nciar llickAviile, small veins of 
clay occurred frequently, crossing the track. These when thej appeared 
on the road bed, were removed to a depth of lb inches, and replaced by 
gravel. At the extremities of the excavations where the top soil and tbe 
road bed meet, tbe same process was pursued. The eraire plain on which 
the division rests is a gravel formation exceedingly open and pervious to 
water ; the surface water, or drainage of the country, escapes principally 
in this way. There are various hollows or depressions on the plain, with 
directions towards tide water, but so little of the surface water passes off 
ordinarily by tbe openings, that the natural sod is not broken, and there 
are no water courses apparent : this fact was taken advantage of in 
draining the railroad ; pits were dug occasionally in the excavations into 
whicli the side drains were directed, and the unusual quantities of water 
produced during: the spring, by the sudden melting of the winter snows, 
was thus easily carried off, nor did the water accumulate or overflow- 
in the pits ; these pits never reached the under current of fresh 

'water, wbich evidently flows from the hilly side of the island to tbe sea, 
and from which the islanders deriye their supplies for domestic purposes. 
This water is fbund at the Jamaica depot 28 feet below the road bed, but 
the road bed occurring in cutting there of about 6 feet in depth, it may be 
said to be 34 feet below the general surface of the plain at Japiaica. The 
top of the Jamaica well is about 45 feet abov^ high water at Brooklyn ; 
the bottom, or supply water of which we are speaking, is thus 17 feet 
above the sea. The well at the Hicksvijl^ depot is 72 feet in depth ; 
the top of the well is ^bout 147 feet above high water, and the bottom or 
water of the well is therefore about 75 feet above the sea. The Jamaica 
well, however, is distant from the salt water in the bay, only about 3 
miles, while tbe Hicksville well is distant probably 10 miles : from these 
data, the descent of this underground flow, percolating through the gravel 

formation towards the sea, would be estimated at about 7 feet per mile. 

8L0PE4. 

The side slopes in excavations and embankments, incline in tbe ratio 
pf 1 J horizontal to 1 perpendicular : this slope may be termed the mini- 
mum or sand excavations. I had an opportunity of trying the natural 
slope of gravel in an excavation of 40 feet in depth on the Boston and 
Providence Railroad ; the gravel was very loose and free, consequently 
DO picking was found necessary ; the stuff rolled freely down to the feet 
of the laborers, as the excavation proceeded ; the side slopes formed of 
themsislves with a little trimming at top. While the excavation was in 
progress, 1 tried with the level, the natural inclination of these side slopes, 
before they li^d been trimmed or touched, and after allowing them to stand 
about eight day? exposed to a June sun, whereby any moisture was re- 
moved, and the particles of gravel being perfectly dry, could not bt|t have 
attained their natural posilipn : under such circumstances, I found tbe 
slope to exceed by a sipall fraction, tbe proportion of 1^ to 1. In son^e 
experiments, on the flow of sand through tubes, as detailed in a late Jour- 
nal of the Franklin Institute, tl^e experimenter gives from 30^ to SS° bb 
the natural inclination q( sand, equal to aboiit 2 to 1 ; probably the sand 
experimented on was finer and drier throughout than the sand generally 
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found in the quarry, or the quantities ex peri men ted on may have been too 
minute to ndmit oi verj correct reaulls. On the s)opes tested by one, there 
would prubKbly be only 3 or 4 iucliea of the ssind on the surface entirelf 
free from muieture. All aands and gravels found iu their naturul beds are 
combined with a certain degree of moisture, and wlieii this does not occtir 
in exceita, so as to appear an water, it renders them, as every one must 
bare observed, more tenacious or solid than if they were entirely free from 
it: the slopes of sand of this deicripiion, will not therefure hnve attain«d 
their maximum until lengthened exposure has allowed the heat to pene- 
trate to its maximum depth, and cniisequently, the dry cruit or surface of 
dry sand to have reached its limit : this depth, however, is never greal. 
Tlieae side sli^pcs, except in some of the excavations fini^'hed during the 
winter months, were very neatly trimmed and finished by the coniractora. 
In one of the excavations, the slopes were covered with the soil which 
had been previously removed from the surface of th'd excavation ; they 
were then sown with grass seed ; the seed speedily rooted, ond theae are 
l.he only slopes which retain the figure giveu, or possess now any thing 
like a regular appearance- 

DITCHED 

Ditches were opened on each side of the roadway by the conlractun 
for the graduation, where the graduation was fiuished before the com- 
niencement of winter; where the graduation was finislied during the 
winter months, the opeiitn;; of the ditclie-j, in consequence of the great 
expense attending excavation in winter, was delayi'd until the ensuing 
spring : the general suBpeiisioii of puti^ic works, however, which occurred 
then in consequence of the disastrous stute of commercial affairs, deprived 
the engineer uf the opportunity of perfecting them. The manner in which 
tliey were formed, and the diniensiona, so far as completed, will be un- 
derstood by reference to the cross seeiion of the fiuislied roadway in cut- 
ting (fig. l)* There being but one track laid in the menntime, and that 
on the south side of the centre line, there remains considerable unoccu- 
pied ipace on the north side, trhich is laken advantage of to increase the 
dimensions of the drain on that side. On the south aide, the apace be- 
tween the outer rail, and the foot of the slope, ia 6 fuel : between tbo ex- 
trfime end of the sleeper, and the foot of the elope, frnm 4^ to S feet : 
this space, when the ends of the sleepers have been sufficiently covered, 
admits of drainage of only one font in depth, estimating from the graded 
surface of the road bed ; estimutinj; from the top of tlie sleeper about I 
foot 4 inches ; the sleepers average 7 inches in depth ; we have, there- 
Ibre, when the ground sill is single, and ^ inches thick, a difference of 6 
inches beiween the bottom of ihc ground sill and the bottom of the side 
drititi :' when the ground sill is 1 inch in depth, a difference of 5 inches ; 
*hen the ground sill is double throughout, or when with the single ground 
sill, additional pieces occur, as at (he junctiona of the sills of the rails, a 
difference of two inches. On the north side of the rood, the drain is two 
feet iu depth. These drains, where the side slopes hai 
easily fill up, and require frequent renewing: the aa 
which the side alopes are formed, being very easily di 
tops of the excavations, and within the fences, small dre 
are formed, the stuff or turf excavated frdm which, 
small mouud on the outside ; this prevents the aurfac 
fields from running down the slopes. 

* Tba Eagravinga referred to, will appair in our next namber. 
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PBieEa OF BZCATATIOS& 

Tito pricev of graduation were for the lower balf of the division, IT 
oeiils per oubic yard ; exca*ation an^l transportation for the upper hall^ 
16 cents per cubic yard. '1 liese were the contract prices, and so inr as 
the work was completed without delay during the summer months, ihejr 
proved amply sufficient. A considerable portion of the graduation was, 
however ^delayed many months by unforeseen circnmstances, aaid a consi- 
derable portion completed during the winter of 1836-7 ; for such portions 
additional allowances were made, varying with tlie amount of additional 
labor employed. The (bllowing list of prices were found to approximate^ 
ymry nearly to the truth, when ordinary labor averaged a dollar per day^ 

COST OF BXCATATION Off OKATSt OB 8A»P. 



Tiuisportatioa in ft 


reoporrr Riillmtf 


Gina 




iiitd CtM, 




500 




14 cents. 


800 




17 


1000 


17 centf. 


19 


loOO 


19 


20 


2100 


21 


23 


2^00 


22 


25 


3C00 


23^ 


2d 


3500 


25 


31 


4000 


26J 


34 


5000 


28 


38 



For the year 1835 this scale would have been two cents less per cabi^ 
yard ; the prices must of course be somewhat modified by. the qiiantiiie# 
of earth to be removed. 



FENCES. 



The fences are placed at least eight feet beyond the tep of the ilepee 
ID excavations* or bottom of the slopes on embankments — the fence is 
oniformly a post and rail fence — the posts five feet in height, and distant 
eleven fi»et apart — the rails four te each post ; the fencing was done fyr 
#1 25 and $1 50 pei panel of eleven feet, the contractors providuig: 
every thing. 

rwyuifOATfoif. 

The graduation being finished accor<fing to the dtmenaiDDs deecrihedi 
and all earths removed from the road-bed other than gravel, and replaced^ 
by gravel, no further preparation was made for the foandation of the 
superstructure ; the foundation, therefore^ on wbidk the aupe|«(vuel;ii|e. 
rested consisted throughout of gravel or san^^ 

UATIIfO. 

Ground sills were laid throughout; on the greater part of the road^and, 
universally on the embankmeuts,dQulile planKa were laid for ground aillv 
consisting of three inch planks laid the one Qb«>ve the other^and breakin|p 
joiotd (see figures 2, 3 and 5, H): where single planks were leid* the^ 
consisted of either three or f tur inch planks« and in this, case additiowt 
pieces were laid at the points where the planks niet, and al^o ^ the goii^ti^ 
where a joactipn of imU occurred ^ in the first instancer^izUr where the 
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planka met, the additional piece* consisted either of a piece of four feel 

in length) laid below, and so as to receive two feet of each plank, as^ 

represented at A fig. 2 and 3 ; or of two separate pieces of about three 

feet in length, one laid below the end of each plank and at right angley- 

to its directions as represented at B, (fig. 2 and 3). In the second instance, 

Tiz., when the rails met, two additional pieces of plank were laid, one on 

eac^li side of the ground sills, of three feet in length each, us represented 

at C (fig. 2 and 3), thus affording additional bearing to the juuctioii- 

sleepers. In^ either case, whether of double or single plank, the silb 

were so laid thai the surface, when perfected, should be two inches below 

the original gcade, or surface of the road-bed ; small trenches were 

tlierefore dug in> the first place to receive the plank of ilepth to corres* 

pood with the depth of plapk and data above given, varying, however^ 

occasionalljr to the extent of an inch, so as to comprehend difierent 

cl€is8es of sleepers. The bottom of this trench was neatly smoothedt &Q<L 

the plank being laid in it, the gravel was rammed along the sides, so a» 

to equalize as much as possible the bed throughout ; the plank itself was* 

then rammed thoroughly with wooden rams, of probably 30]bs. weight, 

eucb as are used by paviers in consohdatiog the stones of causeways iir 

public streets ; eyery inch of the plank was slowly submitted to thi» 

process, and it was easy to know as the workman advanced, from the 

sound of the blow, whether the plank rested solidly on its gravel fuunda- 

tioiu The ground sills hairing been thus prepared,, stakes were driven t9 

the grade line of the surface of the sleepers, varying whh the different 

parcels of sleepers from six to eight inches above the ground sills. 

SLBBPBRSi 

The sleepers having been laid in their proper places, and with solid^ 
beds, the heaviest sleepers placed at the points of junction of the rails, the 
surface of the sleepers was prepared finr the rail ; this was done by paring 
the sleeper with an ordinary carpenter's adze yery neatly, until the proper 
size was attained ^ during the process, a straight edge of the lencth of the 
rail (15 feet) was frequently applied, and all the sleepers cut for either 
rail, so as to correspond correctly with this test and grade itjce ; there was,, 
therefore,no moving or raising the foundation aAer its first and best pre- 
paration; its uniform solidity was thus far secured; neither were the 
individual sleepers allowed to be raised from the ground sillS) by placiogr 
slips of wood or shingles beneath them. When the workmen by accident 
or carelessness pared or cut from the surface of the sleepers too much, so 
that a space existed between the straight line and that surface, the 
sleeper was removed, and replaced by a deeper. The sleepers havings 
been thus prepared, stakes for the aligneraent were correctly given, and 
the laying of the rails proceeded next ; in the precess of cutting the 
sleepers, the junction sleepers had been cut deeper tlian the othersr to. 
receive the plate or chair, which is laid below the rail only at those points f, 
the vertical position of the plates is therefore correctly at^usted in thai, 
process; they are, however, left loose until the rails have been laid ii^ 
their places and approximated to the alignement of the load ; the xaile 
on either side being adjusted, the spikes are driven into the junction 
plates, the alignement of the rails is then further appiH>viiiftated ; the 
spikes are now driven to ab^ut half tlieir depth on> the intervening sleep* 
era; the alignement of the rail is then further corrected ; the spUtes ar% 
nem diuven home, the direction of the rails perfected, and the juBCtioo» 
e»iiliiQe4tABdcon:ccted,,whefenece$saqr ^ tf^ ti»ckiiiD«il41l^ia with 
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gravel, covering the sleepers to the depth of about one inch ;• the ends of 
the sleeper* are covend to the same depth ; the ditches are Rowexaroined 
arid ( leane I out a^^ain, where nece.-ssary, hy the contractor, fur the laj^in^, 
and the roaH i:» considered fit for travel. The laying of the super^ruc- 
ture was contracted for, at 8^ 6iJ per rod; it was not completed, how- 
ever, for this price, having been partly laid duiing the winter months, 
^hen the hardening of the ground by the frost greatly increased the 
amount of labor necessary, as well as greatly reduced its value when 
finished, since no winter \iorli can be so permanent or perfect as that 
which is done during summer It may be added, that in consequence of 
this contingent and extraordinary expense, affecting more or less all the 
operations on this divi.<^ion, I am anable to give so useful a return of the 
cost, as otherwise would ha%'e been possible, since the actual cost io tlii^ 
instance, if it coold be given, would form no criterion or guide in the 
construction of similar works. All the pfices will be given which are not 
affected by this contingency. 

GI1A1RS* 

It has been mentioned that plates, or chairs, were laid only at tbc 
points of junction of the rails ; the first mile of the road is an exception 
to this remark : there, an additional plate was laid at the centre of the 
rail, this additional plate was intended to allow for, and secure the free con- 
traction or expansion of the rail, with the varying temperatures of summer 
and winter ; the same variation was afterwards provided for at a less ex- 
pense, thaush probably not so well, by a single plate. Fig. 9 is a cross 
section, exhibiting the mode in which the chairs receive the rail on all 
the plates used ; the dimensions are marked in inches on the figure ; ^^, 
6 exhibit^ the form in plan of the intervening plate spoken of, and which, 
as there were five sleepers to every rail, did not occur precisely at the 
Centre of the fail, but at the third sleeper, nine feet from the one end of 
the rail, and six feet from the other ;^the holes aaaa, receive the spikes, 
and secure the rail to the chair ; the small projections b 6, are level with 
the sides or deepest portion of the chair (see fig. 9) : these projections 
correspond with notches cut m the rail, of the same form as.tho8t repre- 
sented at the end of the raifl in fig. 1 1, except that for the chair in ques- 
tion, they occur near the centre of the rail, and in this case the rail was 
Bot cut at its end. In laying the rail, the notches just described fitted 
into these projections,' and secured the rail at this point; a sufficient 
albwance, however, being always made while laying, for the expansion of 
the rail, and the junction plates in this case being quite smooth, the rail 
was at liberty to expand either way from the centre, where only it was 
permanently secured from lateral motion by this centre diair. The addi- 
tional expense consequent on the use of this centre chaii* having been 
objected to, it was dispensed with, and the variation of the lenjifth of the 
rail was afterwards provided for by a modification of the junction plate, 
which in the other case had been smooth, by which the end of the rail 
was fixed and prevented from moving longitudinally, without carrying 
tfic chair and sleeper with it, while the other end was left free to move to 
the extent of the space left in all cases while laying, for this particular 
end. This space in the depth of winter was estimated at f of an inch, and 
€fn that part of the superstructure which was laid in winterthis allowance 
#is uniformly made at every junction, by inserting a piece of metal of the 
given size, and driving the rails dose upon it ; the laying being perfected, 
the slip of metal was removed. In the warm summer months, no* allows 
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opce was made, and in the temperate months of autumn -,\. Fig, 7 shown 
tiie junction plate which accouipHnied the centre chair, fig. 6, and which 
presents no obstacle to the lontritudinal motion of ihe ends of the juild. 
Fig' 8 is the junction plate adverted to above, and which secured 
permanently the one end of the rail ; jn this case the projections b' 6' 
ifistead of being placed in the centre of the chair, are on one side of it : 
tlie notches 6 6 in the rail, fig, 1 1, fitted into these prcjections, and the 
chair being firmly secured to the sleeper, prevented the motion of the end 
of the rail ; the other end of the ra^l, however, was not so secured ; it 
rested on the side of the plate corresponding to the opposite of this plate, 
c, fig. 8, and which was therefore smooth ; the rail was therefore at 
liberty to move (to the extent of the space left for that purpose) in that 
direction. In the case of this chair, the expansion and contraction, and 
therefore the longitudinal motion of the rail was practically about double 
of what it would have been with the centre chair ; if the contraction 
amount to j^, this contraction with the end chair was concentrated on one 
end ; on the centre chair it was divided, occurring half at the one and 
half at the other ; the centre in the last case partaking in some degree of 
the nature of a neutral point, and thus exempt from the strain which must 
exist in the other case. The centre chair weighed 61bs , the corres- 
ponding junction plate 8lbs , the junction plate used without the centre 
chair 8^1bs. ; the prices paid for the^e castings were 5 and 5^ cents per lb« 

SPIKES. 

There were three, descriptions of spikes used as represented in figures 
12, 13 and 14 ; //, fig. 12 are different views pf the same spike ; there 
^ere but a few hundred pounds of this spike used on the road as an expe- 
riment ; it was manufactured in England, apparently by hand, and 
although exhibiting more workmanship than the spikes used in this coun- 
try, was offered, I think, at the same price ; the head was case-hardened, 
apd the sides ragged, so as tQ take a good hold of the timber into which 
it should be driven ; these ragged points it was thought at the time would 
prove rather a disadvantage, from their cutting the fibres of the wood, but 
experience has shown it to be tjie most secure spike driven ; it weighed 
probably a little over eleven ounces, for I am unable to state its precise 
weight. The spike of fig. 13^ was manufactured by machinery, at Mr. 
Henry Burden's works, Troy ; it was delivered in New- York at 8 cents 
per lb. ; this spike was made from f inch square bar iron, was about six 
inches in length, pointed and headed i^ shown in the sketch, and weighed 
J2J ounces. The spike of fig. 14 was made from -jV bar iron, by Mr. 
"William Blackinjitpn, of Attjebury, Massachusetts, it was delivered in 
Providence for 7 cents a pound, and weighed 9 J ounces ; it was about 
5^ inches long, pointed and headed as the last, and hke it manufactured 
by machinery. The heads of the two last described spikes were liable to 
break occasionally in driving, a fault from which the first mentioned 
spike was free. The form of the head of thesje spikes will naturally 
suggest the mode in which it secured the r^il to the sleeper : on the 
plates at the junction of the rails, four spikes were used ; on the interme- 
V diate sleepers, three spikes were driven^ twp on the outside and one en, 
the inside of the rail, as shown in fig. 3- 

RAILS. 

The rail used was of the same pattern as the Boston and Providence 
rail (an inverted T) but heavier ; it weighed on an average 55'41bs. per 
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liaed yard. Fig. YO fAioyn the form of this rail : the width of Ae top or 
bearing is 2J indies, the depth of the rail 3-*-. and the width of the bot- 
tom 4 inches ; the length of each rail is 15 feet. These rails cost in 
Liverpool (IbdGj £14 10* per ion. The other expenses attending the 
rails, such as the freight and primage, the harbor dues, agencies, hisn- 
rance,&c« i have not been able to obtain with that accoracj which wouJd 
justify mj presenting them. 

MASONRY. 



The masonrj on the road consists of road bridges, culrerts, and 
guards — these varied m size with the exception ol' the distance apart of 
the abutments of road bridges crossing the railway, which was aoifonaljr 
38 feet. There is no rock found in site ; the stones used lor building 
purposes are procured from boulder of granite found in the hills, and. 
which do not occur at all on the plain over which the railroad passes ; 
these are scarce and proportionally valued ; the distsAoe wlach the 
rehired to foe transported varied from 2 to 5 miles. The dry masoi 
of which the cattle guards were formed, cost from 3jr to 4 dollain per 
perch ; the mortared rubble masonry of which the bridges aod culveits 
coBsist, 4 to 4J dollars. 

REMAAKS. 

I have purposely reserved for this place such remarks as suggest them- 
selves with regard to the details of the work, to enable me to make the 
preceding description of the road more succinct and clear, as well as to 
avoid the confusion or annoyance consequent on introducing in that 
p^ace observations partly conjectural,and therefore to many persons both 
inappropriate and uninterestmg ; I shall make no apology for noting such 
here. 

To enable those not familiar with the peculiarities of Railroads to judge 
of the value of inclination independent of the controversies which agitate 
the pnblic mind on the subject of locomotive engines, I would refer first 
to the strain, which such engines in their action communicate to the 
road, and which, it is very palpable, will induce a comparative estimate 
of the wear and tear, or of the repairs on the road and on the engine 
also, but at present I refer simply to the road. It will be very evident to 
any mind that if the rails immediately under an engine, instead of being 
fixed, were loose, and further, if they lie on rollers, the action of the pis- 
ton and wheel of the engine, instead of creating motion in the machine, 
would communicate motion to the rail ; the engine would remain at rest, 
while the rail would move fi'om beneath it ; if any force were now applied 
to this rail sufficient to detain it in its place, this force would obviously 
measure the longitudinal strain, which the action of the wheels of the en- 
gine communicates to the rail, and which strain is resisted by the sleepers, 
blocks, or superstructure of whatever description, which secures the mil in 
its place ; whenever, therefore, from the imperfection of the superstruc- 
ture, from the weight of the engines employed, or from their inappropriate 
loads, or rapidity, the rails and spikes are loosened, and the solidity of the 
road destroyed, the strain is very obviously greater than the strength of 
the particular road will warrant, the power or speed in use is obviously 
not in proportion to the qualities, or the properties of the road, and there 
must consequently exist a constant and unreasonable expenditure for re- 
pairs. It may be said that if we apply this mode of reasoning to the 
generality of roads, not excepting the Long Island, we should infer Mame 
sosnewhere ; the assertion is not less true ; there are few roads in this 
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country, at IcKSt, for wq cannot efisert of Europe what we do not knon" , 
on wliicli the carriage and power employed, are adapted to the nature of 
tlie particular mad. Rniids. ilitrefore, when finished, arc frequcutlj only 
numinallT so ; they may be suid to be all the while making, since they^ 
Hre all the while reqninug an unnatural anil dlspropurtioned expend it ure\ 
for renewal and repair. It cannot be doubted thut t ' " 
would arise from proporiinuingthe engine eniployL'd, ar 
ricd, always to the powers of the road ; and since the e 
u equal thiougbout, the same on the level as on the asi 
ble portion of this pdwer will be found due to, or losi b 
eziming, whatevtr these may be ; we shall now state as 
•ible, and referring solely lo the experience of othera, w 
this strain may be for dlRerent incliuations. 

The ftirce of tractiun on a level has been estimal< 
f«rcnt engineers, at from 7 to 9 lbs. per ton ; it hi 
McKnight, on the Dallimore and Ohio Railroad, a 
different roads, and will always be greater on a wc 
raih, such as the Balliainre and Ohio, or ilic Pater 
a road with the heavy edge rail, such as the Camdt 
Boston and Providence roads. We sliall assume 
though it probably exceeds that on most of the road 
9 lbs. then be the force required to move a tonj o 
weight, on a level Railroad, we have to ascertain ih 
to any given ascent ; this varies with the sine of tlif 
or if the inclination be I in 100, the fraction xiir w 
additional resistance on an ascent of this inclinaiioi 
2240 X -rh or VuV or 33-4 lbs. ; this vnlna is en 
and is independent of the friction ; the friction oi 
which was estimated at lb*., must be added, givii 
for this inclinalion. 

There are some considerations which would slightly increase this 
amount, but the above will be a sufficiently close approximation for ou^ 
present purpose. The following table will present the forces required lo 
move a ton on the different ascents of this road, as well as on higher as-^ 
cents for the advantage of further comparison.* 
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TlM.0di eofamm it estimated oa the 9appo«itioD that the adhesion is -^ 
and that the weight on the driving wheels is \ of the whole weigiit of the 
engine ; the weight on the driving wheels of any particular engine being 
known, its power on anj of the above inclinations may be inferred ; for, 
dividing the given weight hy 12, the adhesive power will be obtained, and 
dividing this quotient again for any particular inclination by the corres- 
ponding amofint in the 4th column, a very close approximation will be 
made. We perceive by this table, and the data given, will enable any one 
to veriQr it, that on a rise of 20 feet per mile, the re:<istance is nearly 
doubled, on a rise of 40, nearly tripled, on a rise of 60, nearly quadrupled, 
Jtc. ; we see also, that (or a load of 60 tons, the adhesion necessary on a 
kvel, is 450 lbs., or the strain communicated by the driving wheels of the 
locomotive to each rail, would be 225 lbs ; \\\ other worJs, it would re. 
qoire a force of 225 lbs , retaining the rail in its place to ensure the motion 
of tlie locomotive and train ; on a rise of 20 feet per mile, however, there 
woald be a total strain communicated by the driving wheels of oT4 ibs^ 
or the strains on either rail, on which these wheels respectively rested, 
would be 437 lbs. ; or it would require a force of 437 lbs., retaining the 
rail in its place to ensure the motion of the train ; this force is nearly 
doable of that required for the same load on a level ; tlie strain, therefore, 
10 neariy doubled, and were we to proportion the strength of the super- 
■tmeture to the strain, which it is required to meet, we should, on a rise 
of 90 feet per mile, make it twice as strong and massy as on a level ; on 
a rise of 40 feet, thrice as strong ; on a rise of GO feet, four iime« as strong : 
on the contrary, the superstructure is of the same strength throughout. 
Wa see, therefore, how trying and deteriorating great inclinations are 
when compared with moderate, and having sufficiently understood what 
kas been said, can easily understand the great repairs which heavy grades 
and heavy engines must necessarily ensure, while the strength of the road 
is not proportionally increased to meet the additional resistances. While 
horses were employed on railroads, this strain did not exist ; the power 
of the horse was applied to the horse- path, or centre of the track, the 
weight of tlie carria^^es in that case, and the occasional lateral thrust from 
the wheels frequently rubbing against the rails on the straight lines, 
and always on the curves, were the only resistances which the superstnic- 
tore had to contend with ; there was no longitudinal strain on the rails, 
suck at exists now in consequence of the use of locomotives ; the re- 
ststances then were simply the direct weight, and the occasional lateral 
tkrost spoken of. 

In using locomotives, the resistance due to their peculiar action, is 
tkarefere entirely new and additional. We see then, that without reason- 
ing partienlarly on this new resistaifce, experience has increased the 
itrength of Railroads very greatly since the introduction of these machines ; 
the weight of the rail has been nearly doubled ; the weight and size of the 
bearings or blocks, has been more than doubled ; the necessity of a mas- 
ster and eorrecter S'lperstructure has been gradually unfolded, and the 
road itself from being considered but a better kind of common road, is 
now gradnally and correctly being associated with, and considered as a 
piece of very nice machinery, requiring in its arrangements and manage- 
ment^ as moch attention and care as the locomotive itself. 

CURVES. 

The amount of resistance due to curvature on this division is not great; 
dMTi ii but one curve, that which occurs at the departure from the 
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Jausica Railroad. The radius of this curve is £730 feet ; I am unable t9 
sa/ correctly what the resi^tunce un such a curve amounts ta Mr. 
Knight uf ihe Balumorc and Ohio Kailroad gives the rfEi«lajice on a 
curve of 41)0 feet radius, as dlbi. per toui on a curve of 1000 feet radiua, 
lib. per tun; thuue statenieuts are the results of e:ipt:rime[iiB uhicb, 
however, 1 have aot seen minutely detailed ; to understand the value of 
auch ex per line II t«, wc require to know the diameter of the wheels and tlia 
distance apnrt of the axles <if thu carriuge, the speed, and also the differ- 
ence of level of the rails ou the ^ven curve. The wheels 'in use on tfaa 
Baltimore and Ohio road are of small diameter, compared with those on 
othurrodds; tlic ajles are also placed closer; these arrangeiuenis ara 
consci|ueiit on the great nmouiit of curvature on that road ; on such roada 
as use lar<rer wheels witli the axles further apart, the resiiitBDces un equal 
curvatures will obviiiusly be much greater. The wheels used on the 
burthen curs of the Long Island Railroad, are 36 inches diameter, and th« 
axles 60 inches apart ; the wheels used on the Baltimore and Ohio Rail- 
road are, 1 believe, 30 inches diameter, and the axles not nor* than 40 
inches apart. 



The first division of the Long Island Railroad, it has been alraadf 
stated, is graduated lo a width of 2S feet, and intended to accommodaW 
two tracks. The width of the Boacoa and Providence Railroad is 36 ft j 
of the Stoiiingtou Railroad, "6 feet; of the Jamaica Railroad, 34 feet t 
28 feet was adopted on the first division, because the stuff excavated being 
entirely composed uf gravel and sand, the ditches would bo more liable t* 
fill up and cliobe, than when they are formed in stiffer earths, such u 
irequeatly occur on these other roads ; a lietter reason, however, was the 
confessed insufliciency of the width above mentioned, and which are 
generally adopted, as respects the space available for (he drainage j)f the 
road. To appreciate thin remark, the parainonnt vt 
drainage must first be understood. Among engineers t 
sufiBcieotly felt; it is not, Iwwever, sufitciently acted 
public it unwilling to countenance the additional outlay 
required to meet the end, on the evident belief and feelii 
that the amount of capital now expended on railroads ii 
probably more, ihao, considering the other important 
country calling for such aid, even their very great in 
them to. .Admitting this supposition, lor ilie present, 
therefore that the public had better meet the yearly dec 
rents of such roads consequent on the present very in 
their drainage than advance tlie additional capital which 
■ary to obviate this evil. The question is namrally suggi 
present mode of graduating roads fur a double track, wli 
in the meantime be laid, and when one will fur many 
trafllc and travel, might not be changed or modified foi 
should contemplate in the first instance but one track 
passing places, and occupy for this one track a sufficien 
an efficient drainage throughout. To enable us lo 
answer tliia question, we must first be able to judge t 
amouRt of business a siii!>;le track can accommodate, an 
this, we should be jusiified in taking into account a mon 
perfect system of management than generally obtains at p 
iagraduallybeingiDtroduced, and will very soon be in operation, at leaat 



188 Description of the Long Island RaUroad. 

on some of the northern roads, such as the Boston and Lowell, &e^ 
There is one difficulty, however, which such mads as the Boston and 
Providence, the Sionington, and the Loug' Island Railroads bare to 
eontend with, and which must either he modified so as to meet whatever 
tystem or arrangement may be introduced, or all arrangement and its 
advantnges must be sacrificed to this other contingency ; I allude to tlieir 
connection with steamboats. The times of starting of the steamboat irain» 
correspond at present with the arrival of the steamboats, and the time of 
the arrival of the steamboat is very uncertain, varying in the best weather 
l^om one to two hours ; the train is always ready to start on the arrivaJ 
of the steamboat, and it seems understood and expected that no delay 
should occur at the landin;;;. If the entire railroad in advance of the 
train is empty, and purposely kept empty, neither danger nor iucon- 
tenience can arise from purstiing this course ; but if the road is not 
empty, if on the contrary, it is known that a train or trains are on it, and 
if the time of starting (from the other end) of these trains is known, their 
place of meeting with the train about to start must also be known, and if 
that known point d(»es not occur at a turn-out, what advantage is gained 
by starting exheptat the hour and minute which will insure the meeting 
of this train with the other at a place where provision is made for their 
passing. The trains move at very nearly uniform velocities, and may 
ahfaysbe regulated so as to reach the turnouts at stated times from the 
IfoHr of starting ; if, therefore, the steamboat train starts at any interme- 
diate time, one of two things must occur: either that the trains will meet 
where they cannot pass, and one or* other must consequently return, by 
irhieh a little more time will be lost than had the delay been purposely 
tnade at the starling point ; or otherwise the engineer of the locomotive, 
kfiowwig his position on the road will purposily delay, by moving at s!ow 
fates, so as to insure the proper point of meeting, and thus nothing w^ 
gained in point of time, while the contingency of meeting an extra train 
is increased by the increased time which the engine has purposely dissi- 
pated on the road. When the road is not empty then, there is nothing to 
he gained (without, indeed, sacrificing the tin>e of the opposite train in 
hta of your own) by starting, except at times corresponding- with the 
tornotrts on the road, or at times which running at the usual rates will 
injure their meeting only at these points. If these remarks are under- 
stood, it will also be perceived that the danger of two trains unexpectedly 
hieeting would be greatly lessened by pursuing the other course, and by 
a still more systematic mode of proceeding may be all but entirely 
Knioved. When a railroad is situated inland and unconnected with 
steamboats, the difficulty we have spoken of will not be known, and no 
difficulties or objections can consequently arise from soch a source. Thi» 
is not the situntion of the Long Island Railroad, and it must therefore, 
as well as all roads similarly situated, incur an additional outKiy, and 
prepare ad<fttional conveniences to reduce this evil as much as possible, 
withoitt sacrificing, on the other hand, the palpable advantages which 
tegularitv ensures, and without which no road can be either very safe or 
rery profitable. This can only be done by increasing- the available times 
of starting, and hence the number of passing places which would other- 
wise be necessary, ffhe evil cannot, however, be entirely remedied, and 
ihe^ must be a loss, less or more, at the steamboat end, and correspond* 
ing with the convenience prepared. 

(To be cootinoed.) 
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From ttie Maitonal Ottzeiie. 

Copper for Steam Boilns. 

The tenacity of copper at ordinary temperatures, as deraoDstrated in 
the report to Congress already referred to, is on an average of nearty 
seventy experiments, 3;2 826 lbs. per square inch* The process of 
rpliing it appears give? to this metal such a degree of uniformity, that 
though difterent speciiaeus may be found to vary from each other a4 
mucli as from 30,400 to 34,300 pounds to the square inch, or near)/ 
twelve per cent, of the above mean, yet in the same specirrmn the greatest 
difFerence in tlie strength at any two points is not more than 4 8-10 per 
cent of its mean strength. 

The trials to prove what portion of the force necessary to break any 
bar of copper was required to nU'ect permanently its form, resuking ia 
establishing about two-thirds of the breaking weight, as the pert m 
question. 

The extensibility of copper is so considerable as to alJow* a bar an iocb 
wide, aad three-sixteenths of an inch thick, to be stretched from ^tt^ 10 
forty -£[>ur per cent, of its original len^rth without breakiofr— 'but tbe 
amount of elongation depends in a great mea.^ure on the temperature^ 
A bar broken at 81 J degrees was elongated before giving way, ihirty-foar 
times as much as when hroken, in another part, at 912 degrees. 

The infl^ance of temperature on copper i^, to reduce its tenacity by 
every increase of heat, so that if the strength at 32 degrees Fahrenbuk 
be known, the rise of temperature above that point marks very nearlj^ 
the weakening of tlie copper according to the law that the ^ube of the 
elevation of temperature is proportionate to the square of the reduciion of 
strength. This gives, at the temperature corresponding with ten «tBio»* 
phcres of pressure on ihe safety valve of a steam engioef (359 degrees 4,) 
a reduction of 12 34-100 per cent, from the strength of copper hi the 
ijeezing point. At 548^ 1 Fahrenheit the loss is 26 per cent. ; at 85P 
6 50 per cent., and at 1235 (a red heat daylight,) 88 6 10 per eent. 
From these data a table may be calculated, exhibiting the strength of thiii 
metal at any temperature, and in connexion with the table of preMinretf 
of steam for the sarme temperatures, will enable us to determine the proper 
thickness of noetal to sustain any rcqnired force. Suppose the strengtb 
of copper to be 3^J,(H)0 lbs. per square inch at 32° Fahrenheit, its tenacity 
in pounds^ for any temperature will be found by cubing the immber of 
degrees of Fahrenheit above thirty two, extracting the square root of that 
cube — 'multiplying the root by the decimal fraction '703553, and tubttxad* 
ing the product from 33,000* 

£xten»ve tables adapted to various pressures used in stenm-boilers 
have been calculated on the basis of this rule, which together with th4f 
demonstration of the law, will appi^ar in another form. They will, it it 
hoped, prove useful for those who would construct boilers on correct 
principles. By extending tlio table of elasticities of steam at difierent 
temperatures^ published a few years since by the French Academicians^ 
until we reach a pressure of 1000 atmospheres or 15,000 pouncb on tb« 
sqoare inch, we attain a temperature of 962^ 38', at which temperature 
copper would have a tenacity of only 13,033 pounds per square iiKch. 

The research in question, therefore, now puts us in posession of the 
means of determining the exact degree of danger, resulting from any 
known temperature in a copper boiler. The fomula of the French Aca- 
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demiciant if prefviTcd, because it is founded oa the most ezteniive 
of observations hitherto made relative to the elasticities of steam at 
diileretit temperatures, l>eing carried, by direct experiment to twentj-foiir 
attiiospheres. the inquires prosecuted in this city ha?e extended tae 
examinations of the relation of tenacity to temperaturey even to a much 
hi^^lier point on the scale, than had been done for elaiticit^f of steam an itM 
temperature^ by the philosophers of Paris. It will be seen, bj reference 
to the report, that the tenacity of copper has been tried at a temperature 
of 10^2^, at which the pressure of saturated steam would be 1353 atmos. 
pheres, or ,would require a safely valve to be loaded to the amount 
of 20,290 lbs. to the square inch ; while the strength of copper at that 
temperature, would be only 10,755 lbs. per square inch ; so that if a 
boiler tube of one inch internal diameter, were made an inch thick of 
copper, ( without rivets, ) it would scarcely suffice to bear the 
•train which steam generated within it at that temperature would exert to 
barst it It has been shown that when other things are equal, the liabilitjr 
of boilers to burst is directly pro^iortionate to their diameters; and 
accordingly a cyhndrical copper boiler of any dimensions must, in order 
to have the force of pressure within, in equilihrio with the tenacities with* 
oat, at the temperature of 1032° Fahrenheit, have its interior diameter, or 
the metal must be as thick as the diameter of the cavity witliin. 

Copper boilers are often made of very large dimensions, and sometimea 
apparently without proper regard to the pressure. It has been mentioned 
to us that those in the Pulaski, were of uncommon magnitude, but the 
data are not at hand forjudging whether viewed in connexion with their 
thickness and the pressure used, it could not be considered excessive. 
It must be evident that generators^ technically so called, that is, vessels to 
be kept at a very high temperature, to receive, at intervals, portions of 
water to be at once dashed into highly elastic steam, cannot advantageous. 
Ij be made of this metal. 

'1*0 know how much water a boiler or any part of it when heated to a 
high temperature can expand Into steam in a given time, we must know 
the weight of metal thus heated, the temperature to which it is raised, its 
specific heat, and temperature of the water, injected. This subject was 
first examined by the writer in a series of papers **on the rapid production 
of steam in contact with metals at a hi;^h temperature;** the experiments 
were commenced early in^the year 1830, and the first part of the results 
appeared in the American Journal of Science, (vol. 19,) for Ck^tober, 
November and December of the same year. To that and subsequent 
numbers of the same work, the reader is referred for the effects of iron, 
eopper, brass, silver and gold, when thus employed at a red heat to 
generate steam of atmospheric pressure. It may be added, that of 
eopper about 1 1 pounds heated to a dull red heat will produce from 
boiling one pound of steam, and will at the end of the process be found at 
912^. 'I*he time required will vary with the amount of surface of hot 
metal to which the water has access. In boiler-copper one quarter of an 
inch thick, and presenting only one face to the water, the time will be at 
most one minute and a quarter. — The conducting power of this metal is 
greater than that of iron. This circumstance, together with the diminu* 
tton of strength by the temperature, renders the danger of allowing the 
water to fall below the fire level, sufficiently apparent. 
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In relatioD to thisiraportant work, a meeting tonk place U Dov«r, Dutcheo 
countjr, on the 18ih nf August insiam, which iras attended nunierouily 
by the principal proprieton of land, and othrr gentlemen iutercKted in the 
pronecuiion of ihc aboTe work from the cnunticB of Weiicheater, Putnam, 
]>utchei8, Columbia, as well as ntherB fi-om MasaachtisetlH and Connecti- 
cut, which was organized on the motion of Jonathan Aiken, Esq., of 
Pawlings, by calling to the chair pro tern , the Hon. Obudiah Titua, of 
DutcheM countjr ; and Governeur Morris, Eoq., of WeBlclieBter cciunty, 
•ecretaiy. 

"Fhe meeting having been thus temporarily organized, on motion of 
John M. Ketcham, Esq., of Dover, the chair appointed a retiring 
eommittee of three, to report the nnmes uf suitable persons to preside at 
th« meeting; viz. Jonathan Aikin. of Pairlings, Dutchess coumy; 
George W. Miller, of Bedford, Westchester County ; Daniel E. Baldwin, 
of Spencertown, Columbia county. 

The committee recommended the following nomination, which waa 
unanimously approved nf ; — 

Joel Benton Esq., of Armenia, Dutchess county — President 
Hun. Obadiah I'ilus of Dutchess county ; Ebenezer Foster, Esq. of 
Putnam county; Lewis Morris, Esq., of Westchester county; Thomas 
Taber, Esq., of Dutchess county; Charles F. Sedgwick Esq., of Sharon, 
Connecticut; Uorgan Carpenter, Esq., of Dutchess county — Vic«- 
nne«dcnts. 

Jacob Harvey, Esq, of New. York; John M. Ketcham, Esq.. of 
Dutchess county ; George W. Miller, Esq. of Westchester county- 
Secretaries. 

Thus organized, on the motion of Charles Heniy Hall of New- York- 
tb« reports of the commissioner of the company, as well as of the engi- 
neers employed upon the various surveys were cnlled for; whereupon 

Hr. BIoom6eld, the said curamissioner, responded in a very able 
detailed and very satifactory statement, prepared under the advisement of 

the executive committee of the company. 

The detailed report furnished information in some 

for, and highly interesting, innsmucb as he there prov 

made by the en^neer, that the entire distance fron 

Albany will be teas than one hundred and fifty miles ; 

not exceeding thirty feet to a mile, -]V will he level or 

will range from 30 to 29 feet ; whilst only i'« in d 

exceed SO feet vith tnoderate cuttings and emfaankme 

the commissioner further stated, that he had been ni 

fully engaged in the procuring releases of lands on wh 

road ; that many large landed proprietors, situate in 

nam, and Diitcliess counties, had given releases of thi 

and in many instances the tender of timber for the 

road tlirou;;!) their lands ; at the same time, they car 

and subscribed for stock of the company, in sums fro 

ten thousand dollars each. That the omount air 

those counties, including New-York, exceeds six huni 

■and dollars, in addition to tiie original subacriptioi 

agents on the line from the city of New- York to near 

asBDred him (and a majority of them confirmed thai 

meeting) that in their opinion more than a million o 

forthwith obtained. 
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The commissioner also exhibited n \ery satisfactory statement collected 
from geutlemen residin<^ in tlio various counties through which the rood 
will pass, as well as in the siatjs ni Ma-.-* cliuscus, and Cu naec tic ut taken 
from actual statistical data, which proved to demonstraticm thai the 
receipts for the carriaiie of pas.>engcrs, agricultural and manufacturing 
products, as wo!l as of niercliandize generally, will make a return thirty 
per cent, in gross, upon tho probable amount of capital tliat may be in- 
vested iu the putting the ruad into successful operation : and tliis wi^ioiU 
any prospective speculation upon the natural increase of populatiosi 
agriculture, manufactures and trade. 

The reports of the engineers, Mr. Morgan and Mr. Shipman, were 
much to the satisfaction of the meeting, and showed conclusively, that the 
^ew-York and Albany railroad can be constructed not only upon a most 
favorable grade, but at an expense far less tlian any railroad which has 
hitherto been laid down within this state. Tlie following extract ma/ 
fterve to show the opinion of the engineer.. ** There is no railroad eaaX 
of the Allegany mountains of equal extent that can be compared with the 
one in question, in point o£ mechanical advantages : and it is a verr 
remarkable circumstance that in so long a line the rock cutting is so 
comparatively trifling." 

The engineers presented to the meeting, maps and profiles of tlte es* 
tire route from Harlaem river to Greenbush, opposite Albany, (aiso of • 
line through Sharon and Salisbury into Massachusetts^ which served to 
prove the accuracy of their reports to the commissioner, and the ex£CMp 
iive committee. 

The reports having terminated, tlie meeting was addressed by a nuoi* 
ber of gentlemen iu a most eloquent and effective manner, showing 
throughout an entire conviction of their belief in the feasibility of oon- 
structing the road, and the facility of procuring the means of doing so, 

Mr. Charles Henry Hall, the president of tlie company, being called 
upon, then addressed the meeting in a very animated and decided maf>- 
ner, setting forth the advantages of the road, the necessity of the entire 
co-operation of the counties through which it might pass, not only of the 
gratuitous furnishing of land, but in the subscribing of money ; end 
clearly demonstrated the practicability of making the road and finishiog 
it within a short period of time. 

That among the advantages that would be derived from the oonstcuction 
of the road in question, would be the Junction that would be formed with 
the ' Great Western Railroad' from Boston to Albany, via the Housatonic 
Valley, as also direct to, and with the Railroads from the west, lerminar 
ting at Albany and Troy. At the same time, a union tliat may be ma^o 
with the Danbury Railroad nt the Connecticut line, also that of the Cana^* 
joharie Railroad, terminating at Catskill ; which would naturally, and of 
necessity, form a continuous line of road from the west and southern tier 
of counties with that road, with branches terminating at Newburgh and 
Kingston. Mr. Hall adverted to the advantage that would arise in th« 
carrying of the various mails, which would prove a source of great reve- 
nue to the company. 

The Hon. N. P. Tallmadge, of Poughkeepsie, requested Mr. John M. 
Ketcham to state to the meeting his regret at not being able to unite in its 
deliberations, and at the same time to state his entire conviction of the 
propriety as well as the necessity of prosecuting the work in question, in 
order to throw open and perfect the communications by means of Rail* 
roads throughout the state. That at the date of the JNew-York and Al* 
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bany Rail Co. charter he had advocated it in the senate of this state, and 
since had no cause'to change his opinion, being satisfied that all sectional 
jealousies should be acted on promptly and with unceasing industry and 
perseverarce. 

Jacob Harvey, Esq , of New-York, also addressed the meeting. He 
expressed his surprise, and gratification, at meeting so large an assembly, 
one far larger than that which first convened in New-York, in reference 
to the Erie Cnnal. He was particularly pleased to see so many farmers 
present) so much of the agricultural interest, the bone and sinew of ihe 
state, engaged in a work for the especial benefit of the city, which was 
tributary to the country : the agricultural leading the commercial interest. 
He was willinjj to placo the city in the second rank. 

He hoped there would be no discouragement, nor did he believe there 
would be, if gentlemen would remember the inauspicious commencement 
of the Erie Canal, which Was pronounced a visionary and impracticable 
project^ and to such an extent was hostility carried, that De "VVitt Clinton 
lost tlie vote of Herkimer county, because it was said that he had ruined 
many of the finest farms of that county by cutting a * big ditcli* through 
them. He assured gentlemen thatVhile he believed there should always 
be a quid pro quo, and that people could not be expected to give their 
land without an equivalent, yet that as in the case of the ruined farms of 
Herkimer county, the farmers could not, at this time, be ipduced to have 
the big ditch filled up ; so, gentlemen by giving their lands to the New- 
York and Albany Railroad Company, would find that they would receive 
mort than they gave, that there woidd be a large balance of benefits in 
their favor. After many olher sensible and practical remarks, Mr. H. 
concluded by ofi*ering the following resolutions : 

Ist. Resolved, That this meeting view with great satisfaction the 
enterprising spirit which successfully pervades our sister states, Connec- 
ticut and Massachusetts, on the subject of railroads and their attendant 
advantages, and that we hail with pleasure the approaching connection 
of the Massachusetts *Great Western Railroad,' with a connecting line 
from New- York to Albany. 

2d. Resolved, That we congratulate the citizens of this state, and of its 
southern section particularly, on the manifestation of increasing-interest 
in railroads, which is daily giving earnest of a determination to unite in a 
system of inter communication, so auspiciously commenced in the noith ; 
— by which the resources of tins state may be fully developed; proportioned 
to the enterprise of her citizens, and on a scale commensurate with their 
intelligence and wealth. 

Charles F. Sedgewick, Esq. of Sharon, Connecticut, after prefatory 
remarks of the vast importance it would be to this section of the country 
to anitein a junction of railroad from thence to the line of the New- York 
and Albany Railroad, said, that he had observed in one of the resolutions 
ft complimental notice of the states of Massachusetts and Connecticut in 
reference to their zeal, in relation to railroads. He was not acquainted 
with any gentleman present from Massachusetts: but, he expressed the 
thanks of himself and his associate. Col. King, in behalf of Connecticut, 
for the kind expression of the resolution which had been adopted, and he 
assured the meeting that those in whose behalf they appeared were 
zealous in directing their personal and persevering eflibrts in support of the 
great cause which they wished to see advanced. Mr. 8edgewick 
terminated by an eloquent and forcible appeal, which ma4e a strong 
impression upon the audience. 

25 
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Thomas Taber, Esq , of Dutchess count j, after addressing the tneetiBg, 
and alluding particularly to the necessity and importance of the farmers 
generally, ceding their land gratuituously, oifered the following resolution. 

Resolved, That the thanks of this meeting be given to the agents of the 
company, for the attention which they have heretofore given in procuring* 
subscriptionii and releases, and that they be requested to continue their 
exerciuuH with as little delay as possible. 

The Hon. Obadiali Titus, of Dutchess county, offered the following 
resolutions ; 

Resolved, That this meeting have the most entire confidence in the 
practicability of constructing the New-York and Albany railroad, and are 
fully sensible that the most important benfits will result from its con- 
struction. 

That we have the fullest confidence in the integrity and ability of the 
gentlemen engaged as officers and agents in the management of faid 
road. 

On motion of Joseph D. Hunt, Esq., of Amenia, it was 

Resolved, That tlie publishers of newspapers in the cities of New- York 
and Albany, and in the counties of Westchester, Putnam, Dutchess, 
Columbia and Rensselaer, be respectfully solicited to publish the proceed- 
ings of this meeting. 

An amendment to this resolution was then submitted and carried, hj 
Col. Kinpr, of Sharon, Connecticut, adding a request of the same import, 
that the Massachusetts and Connecticut newspapers be solicited also to 
publish the proceedings of the meeting. Adjourned. 

Dover, August 18, 1638. 



InUmal Improvement 

Recurring to this"* subject, as we promised, we proceed to offer such 
suggestions as may aid in establishing a plan for extending the aid of the 
state to the Railroads now in progress. We have expressed the opinion 
(and we believe no one will doubt its correctness) that the state road will 
prove of little use if it stops at the Chattahoochie ; we have further said 
it would be proper to carry out the views of the Macon Convention. Let 
us look at the prospect and probable cost of three lines of transportation 
from the end of the state road in De Kalb, one to Augusta, another to 
Forsyth, and a third towards West Point and Columbus. 

The Georgia Co. has already finished its road a distance of seventy 
miles from Augusta, and within a year will be at Madison ; it has ex- 
pended over one million of dollars on its road, and roust necessarily pay 
further large sums in carrying on its roads to Madison and Athens, and 
the other points contemplated by its charter. This company has a pre- 
sent capital of two millions, devisable between its bank and road, all €i( 
which has been puid in^ With this capital it can probably complete the 
road to Madison, about ninety five miles from Augusta. It has the right 
of extending the road fiom Madison to the state road, a distance of about 
65 miles. It is quite certain, we think, that it cannot without un increase 
of ils caftital, extend its road beyond Madison, to say nothing of its other 
branches, and we fear that without the aid of the state, even with an al*' 
lowed increase of capital, it cannot unite with the state road by the time 
of the completion of the latter. 
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I The Monroe company has graded its road from Macon to Forsjth, bai 
nearl/ finished laying the superstructure, and will within the present year, 
mn locomotires between those places. This road is about twenty-five 
miles long, and will cost over $300,000. (We desire it to be' understood 
that we do not pretend to be exact io distances ; outlay of money, or cost 
of road of the companies which we notice, but we design to be near enough 
the fact for present purposes.) The capital of this company is $0^0,000, 
with Kberty to increase it to twelve hundred thousand dollars, for the pur- 
pose of extending the road from Forsyth to the state road. The new 
stock is now advertised, and it will soon be determined how far the fuilds 
of individuals will be applied to the work. We earnestly hope that the 
•subscriptions will be ample, but apprehend that the profits hitherto made 
in agriculture and merchandising, and the novelty, as yet, of the enter- 
prise will,. prevent capitalists from embarking to the desired extent. In 
connexion with this road, our own, the Central Railroad from Savannah 
to Macon, must now claim attention. The Central Company has, by 
charter, a capital of three millions, which it may divide between its road 
and bank, — more than one half cannot be used in banking, though all 
may be applied to the road, and, by the terms of the charter, the road 
nrast be finished by December, 1843. Only two miilious of the capital 
have been subscribed, sixty-seven and a half per cent, of which has been 
called in, and that amount has been applied, $27 50 to banking, and 
^40 00 to road. The road is under contract for iCO miles*-— graded near 
80 miles — finished about 40^and iron for 82 miles is paid for. Three 
locomotives with freight and passenger cars are in use, and other materi- 
als have been extensively provided. We understand that the expendi- 
tures including depots, right of way, and property fur the rond, amount 
to about 8730,000. The contemplated cost of the road to jVJacon is 
about two millions. With the present capital subscribed, this company 
may, diverting the bank capital, build the road with the residue of the 
capital paid in, it may build the road and have a bank of about one mtl- 
lioo. The subscription iif the remaining stock would ensure the building 
of the road by the 1st day of January, 1842, and, probably at an earlier 
day. But at present, it is impossible to procure from individuals a fur- 
ther subscription of one million, especially as by the charter (a most im* 
politic provision as we conceive) no foreigner can subscribe for stock. 
This company, then requires the aid of the state to enable it to finish its 
road by the time of the completion of the state road. The Monroe Com- 
pany will require like assistance, for it will require about one million of 
dolJan to carry its road to DeKalb. 

The company, chartered with a capital of two millions to constmct the 
other line from Columbus to the state road, has been duly organised and 
is'abont to commence the necessary surveys. We are not sufiiciently 
acquainted with the country to say how great will be the len^h or what 
the cost of this line. We suppose the distance to be about 100 miles and 
the co9t about one million. 

We sec, then, that about four millions of dollars would ensure the 
speedy completion of the three roads referred to in the commencement of 
our remarks. We think a less sum would accomplish the object. The 
ioimediate consequence of the completion of these roads would be to ffive 
large profits to the state road, and an overflowing public treasnrv. But it 
is not necessary that the state should actually expend one dollar of the 
amount. Let the state lend to the Georgia and Central Copipanies, each, 
ti750,000— and the whole contemplated work can be acomplished in the 
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eovrae of the neict three years. Will the state be safe in making sircfa a 
loan ? Where is the security against loss 1 'J'o these important enquiries 
we answer, that money f»r credit was never loaned upon safer security thaa 
can be given The mads, (we say nothing of other property, the amou^ 
of which Will be great) of these coinpaiiies will be worth at least six milioDt 
of dollars — they can he niortgagtid to the state, with liberty to foreclose, iT 
the principal and inlirewt be* not ptiiictually paid as agreed on, or if even 
the interest be not piid lihertv niav be ffiven to foreclose for the whole 
sum loaned. If by any c .sualiy a should become necessary to foreclose 
the mortgages, and for the slate to become the owner of the roads, the 
public will have the state work extended from De Kalb county to the 
cities of Savannah, Augusta and Columbus — for the comparatively smalt 
sum of three and a half millions of dollars. Does any rational man 
suppose, that with such a pledge given, any of these companies would 
fail to comply with the condition of the loan. 

We respectfully ask public attention to this plan, for we see the greal 
importance of having these three lines of road all finished by the day 
of the opening of the slate road. One year's delay in the forging 
of any link of the great chain will be disastrous. We have rivals 
for the great prize of the western trade, and should neither slumber nor 
sleep. We shall be willing to yield our plan to any other which wiD 
speedily accomplish the great end in view. We will give our feeble aid, 
at all times, to make Georgia what she ought to be and what she can do 
— with little liazard, and simply by giving encouragement to individual 
enterprize — the outlet of the great west. 

We have, in the preceding remarks, not mentioned the line of read 
from De Kalb to MUledgtmlle, not because we are unwilling to see that 
embraced in the general plan. We cordially agree, if the citizens of 
Baldwin and the otiier counties interested shall desire it, that the laaC 
mentioned road »liall also be embraced, for, in truth, we were of opinios 
when the act was passed to build the State road, that provision sbouM 
have been made for extending it to the seat of government at lite expense 
of the State. We should b^j proud to see the State road so extended 
either by the public treasure or by individual enterprise. — Georgian. 



Embankments from the Sea. 

Tberb seems to be no operation connected with agriculture which 
promises more immediate and important results than the reclaiming of 
submerged lands in the estuaries in our large rivers. Till within these 
thirty years, the sole object contemplated in embanking submerged 
grounds, seems to have been the exclusion of water from the surface of 
soil which required oidy to be protected from its occasional invasions, and 
kept dry merely ^to make it eminently fit for most prodtictive cultivation. 
Within the last twenty }ear», a system has been entered on, and is now, 
in the Forth and Tay in particular, being carried out to the most astonish- 
ing extent, not only of bringing into a cultivable stale lands already, but 
for the periodical submergence, fit for cultivation, but of causing rivers to 
precipitate their mud in convenient localities, and so of creating fields 
where nothing before existed hula gravel! v river bed, covered by from 
eight to iwelve feet c.f water every tide, of the most unprecedented and 
nnlooked for productiveness. 

In the Forth, 350 acres of this sort of land have been, in- the last 
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twelve jears, reclaimed by Lady Kt^ith, at a cost of about £21,000, >iiDd 
afibrding aa auoual return of about i^l,400, or nearly seven per cenU 
III the Tay, seventy abres have been recovered opposite to tbe shores ot 
Pitfour, 150 on those of Errol, and twenty around Mugdrum Island, 
making in all 240 acres, at about an outlay of £7,200, yieldmg an annual 
rent of about £1,680, or upwards of twenty-three p<ir cent. On the Errol 
estate alone, 400 acres are just about to be embanked, in addition to U>e 
above 150, all of which may probably be in cultivation before 1^47. Off 
the shores of Sea-side, a wall just now being built, 800 yards in length, 
will effect the recovery of not less than 150 acres ; and on Murie property, 
60 acres might be taken in by seed-time 1S3S. The operations of the. 
embanker, which began off Pitfour, 1826, will thus probably have beea 
brought into cultivation before 1846, on a shore of not more than seven 
miles in length, no less than &10 acres of land, renting at from £6 to £7 
per acre, or of a gross annual value of £5,670, and a gross total value, at 
twenty-five years' purchase, of £141,750. This is a clear creation of 
JS 117,450 of uew agricultural capital, taking the reclaiming cost at i^O 
an acre. The junction of Mugdrum Island to the north shore would 
probably afford 1000 acres at a single operation, while thrice that surfaee 
might be obtained betwixt Errol and inveigowrie. 

The capabilities of the Fortli, over aud above what has already beea 
effected above and below Kincardine, are not much, if at all, behincl 
those of the Tay, though no sufficient inquiry has been made to permit 
details to be gone into. 

The basin of Montrose affords a surface of nearly SOOO acres^ aU 
capable of embankment, and which, by being relieved of the salt water 
♦of the ocean, which every tide at present overflows them and keeps them 
submerged for twelve hours out of every twenty-four, and irrigated by the 
fertilizing current of the Esk, which, fi»r at least forty days every season, 
bears along with it not less than 1 ,8iJ0th part of its weight of the richest 
mud, might speedily be made not less productive than those of the Forth 
or Tay. 

It is probable that between North Brunswick and Montrose are to be 
found the most favourable localities for embanking on the east coast o( 
Scotland, if not indeed the only ones which could be made available with 
a sure prospect of profit. It would be at the same time well that the 
debouches of all our great rivers were examined, lest at the mouth of the 
Sprey, the Dee, the Don, the Esk. and the Tweed, might lurk localities' 
equally accessible to the embanker, and equally unlooked-for, more than 
in the Tay or Forth thirty years since. 

If the harbours on both sides of the Forth be examined, as low down as 
I>inbar on the one side, and Crail on the other ; and those on the Tay 
down to Brouijhty Ferry ; on the Esk to Montrose and Fcrryden, larger 
quantities of silt will be found accumulating in each of them, quite a» 
impalpable and fine, and probably, if freed of salt, as fertile as those 
deposited and taken in higher up the rivers. It is probable, then, that 
lands might be embanked much farther out in the estuaries than seenps at 
present to be suspected, by much the greater part of the argilaceou* 
flocculi which the river bears along with it being actually carried 9Ut te 

868. 

The various embankments hitherto completed have been constructed by 

those manifestly little acquainted with hydrauUc en<^ineering, with Uttla 

* f oticert amongst the proprietors, and without almost any recogxiitioa of 

general principles or systematic plan of procedure. Many anomalies are 
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ooDtequently apparent in the now finished works, and many cases of 
useless expense and annojipg inconvenience have arisen which it would 
have been most desirable and not difficult to have avoided. 

On these and on many other grounds which must be apparent, bat to 
enter into a detail of which would be much too tedious for the present 
memoranda, it seems most important that something should be done in 
the way of an historical account of all the embanking operations of aaj 
imp9rtance in Scotland, whetlier for the purpose of merely defending 
lands previously existing, but liable to periodical inundations, from tides 
or river freshes, or for the purpose of obtaining and enclosing accumula- 
tions of silt, which, but for the skill and industry of man, would have 
been wholly swept away. — The Quar. Journal of Agriatlture^ Scotland. 



Wttumpka and Coosa (Ala,) Railroad, 

We give the annexed extract from a letter, dated ** Encampment, 25 
miles N. W. of Wetumpka, Ala., August 24ih," in order to keep our 
northern readers apprised of the progress of Internal Improvement in the 
Southern States — and with the hope that it may tend to urge on similar 
works in other sections of the country. 

We take the present opportunity of renewing our request to Engineers 
to furnish us, at an early date, with a particular description, and complete 
statistical account of works now under their charge ; but more especially 
of those which are completed, and now in use. They will find the com- 
mencement of a series in the present number — the Long Island Railroadt 
which is to be also published in a pamphlet, with Ifihographed illustra- 
tions, and will be for sale at this Office and at the Book-Stores. 

We hope to follow it with a description of every Railroad in the Union ; 
and if we succeed in obtaining them from authentic sources, we hope to be 
able to publibh them all in a volume separate from the Journal ; our 
success in the undertaking will depend, however, upon the prompt apd 
kind attention of Engineers, and Gentlemen having the means, to our call 
for the individual descriptions. 

|n^ As a further inducement than a desire to have an account of many 
works of the kind included in such a publication, we will ofier to eagh 
gentleman furnishing a proper and full account of any work which be 
may have completed,or may now be engaged upon and near its completion, 
a copy of the book when it shall be published. 

** I had intended to draw up some brief account of the prosrress, pros* 
pects and general advafitages to our State and the South, of this work 
(the Wetumpka and Coosa Railroad), but in consequence of a constant 
press upon my time, 1 am unable to do so at present. At some future 
day it may be convenient for me to fulfil my wishes in this respect. I will 
say, however, tn passant, the graduation is progressing with as muoh 
rapidity as the circumstances of the times will permit The timber for 
superstructure upon some five or six miles is upon the line — and the loca - 
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tion is now going on at this point, with the expectation of a speedj 
increase offeree. The country through which the route lies is remark- 
ably healthy — abounding in the best of timber, immediately contiguous 
to the line — and doubtless the stock will be very profitable." 



Iron Steamboat on a new plan. — Mr. Ogden,. American consul at, 
Liverpool, writes to Mr. Caldwell, New Orleans, thus : 

I had an opportunity, when Capt. Glover's ship, the Star, was in the 
graving dock, to take her measurements outside and in, the result of 
which was, the perfect conviction, on which I would 'stake my life, 
that with the engine I am putting on board my small boat, the weight 
of which with the boiler, water, and ail complete, will not exceed from 10 
to 12 tons, 1 can drive that ship upwards of six miles an hour, with a 
consumption of from two to three tons per day. The space occupied to 
foe the after hold from the mizen-mast. not interfering in the least with her 
cabin or between decks, except where its chimney comes through, 
immediately forward of the mizen-mast. The two small roofs aft to 
communicate with the engine room, giving it the benefit of the two quarter 
cabin windows, and to be used for the berths of the engineers, d&c. The 
wheels are through each quarter, will be six feet in diameter, and may be 
thrown in and out of gear at pleasure, so as not to impede the way of the 
fibip when the engine is not in use. 



Mexican Oiilf Railrord. — An attempt is making to proceed with the 
enterprise of a railroad from ^evr Orleans to the Gulf of Mexic6. The 
company was chartered a year ago, and last March the state granted it a 
loan of $101) 000, provided satisfactory security could be furnished. 
Books are now opened for the subscriptions. This ro:id will pass 
through Bons Enfans street, thence following the Mississippi and the 
Terre aux Boeufs, as far as Lake Borgne, where a harbor will be 
established, and the main branch will traverse the point of land between 
the river and Lake Borgne, and strike the Gulf of Mexico, opposite Cat 
Island, where, by recent soundings, sixteen feet water have been found. 



''During the first week after opening the London and Soulhamton 
railway, upwards of 5000 persons travelled by it ; and during the second 
week the passengers exceeded 10,000, owing to the Epsom races. The 
regular and steady traflSc on the road, referable to the part already opened, 
considerably exceeds the estimate formed by the Directors. — CkronicUt 
Ijondon, June 9. 



An Important Invention, — Mr. Amory Amsden, one of our most 
respectable citizens, has shown us an invention for ascertaining the weight 
of the lading of canal boats, without removing the boat from the water, 
which it strikes us, will be of almost incalculable importance to the 
country. The apparatus is very simple, and can be constructed for a 
jsmall amount of money. 

We do not know that we can give an intelligible description of it, but we 
may possibly give the reader some idea of its operation. A hole is to be 
made through the bottom of the boat, in the centre, through which a tube is 
inserted that goes down into the water. Through that .tube passes a 
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spindle with a buoy at the lower end. The buoy of course floats upon 
the top of the water that runs into the tube. The upper part of the 
spindle is marked and figured similar to steel yards. M'lien freight is put 
on the boat, it sinks deeper itito the water, and more water runs into the 
tube, which raises the spindle. For instance, while an empty boat is 
lying in the water, put 1000 pounds upon it, the boat sinks and the spindle 
rises to the 1000 pound mark. 

If this invention prove successful, it will ceitainly be important, and 
ensure to Mr. Anisden both fortune and reputation. It will supersede 
the necessity of weigh locks, which are a vasily important item in the 
expensive construction of canals. We understand some of the weighlocks 
on the Erie canal cost the State $40,000. A large annual expense is 
also necessary to keep them in repair. 

Again in the preservation of boats, it will be of great utility. We are told 
that they are injured more by weighing than in any other way. Some 
say our boats would last double the time they now do, if their weight 
should be ascertained without taking them into a weighlock. 

Those who have seen Mr. Ainsden try experiments of weighing, give it 
as their opinion that his invention will prove successful. 

We think it would be well for our Canal Commissioners to examine its 
merits, before they go to the expense of constructing weighlocks for the 
enlarged canal. — Ruchtster D. Adv. 

05^ The following lettter, charged with 18| cents postage, is only a 
common mode of subjecting publishers to expenses which are unjust, un- 
generous, and extremely perplexing. We make it a rule to change the 
direction of the Journal always, and to supply missing numbers cheer- 
fully, if we have them, when requested; but to be required Xo pay postage 
in addition, has very little tendency to promote that equanimity of temper 
so necessary in warm weather. — Eds. R. R. J. ^ M. M, 

*^ Editors American Railroad Journal : — Please to direct the Journal to 
at Port Jackson, Montgomery Co. N. Y., instead of this place." 

FuUonviUe, N. Y. September Ut. Ib38. ^ 



(Ij^ The question is frequently asked — " Can a full set of the Rail- 
road Journal, from January l,1832,be obtained — and if so, at what price?" 
In reply, we say, that a few sets more can be furnished by reprinting 
three numbers of Vol. /our, for 1835, which were destroyed by fire. 

) We can furnish three complete sets, of six volumes each, at this time, at 
$25 the set, half bound, and will send them, carefully packed, to order, 



New- York and Albany Railroad. — In correcting the addition of the 
income on this important avenue into the interior, from $850,000 to 
(990,000, the sum it should be, we inadvertently changed the revenue to 
be derived from the transportation of Cattle, from $40,000 to $400,000. 
Wc, however, repeat our former opinion — '* that any estimate, upon the 
present data, wiU be more than realized when completed in 1842. 

(tT^ For Jarvis please read Jertis, at the close of the Water Com- 
missioners' Report in our last number. 



A. TENT RAILROAD, SHfP AND 
BOAT SPIKES. 

*** The Troy Iron and Nail Factory keeps con 
• itly tor «i|« u vnv ••MciiMve.assorliiuni oi* 
rouijht Spik*.. nml SniU, (rom 3 to 10 JudiCH, 
t ri ufacturtd by the subscriber's Patent Machinery 
iieh ttHer tive^ears succeKsfuI t)p»'ralinn. and nuw 
ncMJt uni%er^l use in rbc United Stairs, (as well 
Ii-«i£land, where the subscriber obtained a pat -m) 
? tound 8upt«ri.»r to any yrf ever offered in umrket. 
l<.aiIroad conipanien may hr *cupplied vvhh Spikc« 
vinj? countersink head^ snilable to the holes!,, 
»n ml», to any amount and on short noiice. Al- 
»t all the Railromls now in progrtHs in the 
nited States are lastened with Spikes niadeatthc 
ove-naracd lactory— for which purpose they are 
and Uivaluable, as thrir adheHi.in is more than 
►ubie any C4immon S|)ikes n.ade by the hammer. 
r. f ^^^ ^^*^^^ dnccted to the Agent, Troy. JN Y 
ill be punctually atiendeij .o. J^» •*. 



ADTEBTlSfiMENTS. 

PATENT SAFETY FUSE. 

For Igniting the Charge in Blasting 
Jiocks^ both in dry •pltues and under 
tcatcr. 



►* Spikes are kftpyor sale, at factory prices, by 
• iL^'''^"^Vi A^inv, K„d the principal Iron 
lerchanism Albany and \ roy, J. \. Brower.2-22 
/ater;8treet, New- York ; A. .Vi. Jones. Phi lade|. 
:»a ; 1 . Jdnvierri, Baltimore ; Degrand & Smith 
OBton, * 

P. S.--Railroad companies would i\o well lo for 
«rd iheir erders as early as practicable, as tL. 
ibscriber is desirous ol extending the manufaclur 

:.la^drhiss;ikr "^"^ ^'^ ^-^yincreasmg 
^^^^^ H. BURDE.V 

*ATENT AGKNCY OFFICE AT 
WASHINGTON. 

WILLIAM p. ELLIOTT. Artist, for many 
ca« employed in iUe Patent OJf^e, wdl devote i 
onion of his time to the preimraiion of papers and 
rawings for applicants for Patents, and atttend to 
le procuring of patents for useful inventions with- 
ot the necessity of a journey to Washington : and 
n I give information by mail, as to the originaiity 
f the fame, previous to applying for ,>atents. 

All coinraunications must be free of posta<re. His 

Waskington, AprU20, 1838. Jyl-8t 

'ATfciiYrHA\IMERED"RArLROAD 
SHIP, AND BOAT SPIKfcIS * 

The Albany Iron and Nail Works, have 
flways on hand, of their own manufacture, a 
large assortment of Rail Road, Ship and Boat 
Sp.ke8,from 2 to 12 inches in length, and of 
h/JT- f,^^""^' From tho excellence of 

«!iTk """^^ ''^'^''^^ ""^^ "* ^^^''' manulaeture, 
»nd their very general use for Railroads and 
other purposes in this country, the manu- 
ittctorers have no hesitation in warranting tl em 
ful y equal to the best Spikes in market? both 
ts lo quality and appearance. 

All orders addressed to the subsoriber at the 
workf. will be promptly executed. 

JNO.F. WINSLOW, Ag't, 
Albany Iron and Nail Works. 
1 bo above Jspikes may be had at Factory 



To those acqoaintoil with and accustomed to 
usini4 1^« Fuse, couiinei.t or description is unne- 
cesbary ; to ihoie whu are not, we would simply 
ub^erve, thai if is an important invention lo persons 
eniph>yc<l or concerned in Blasting, as by its use 
that hitherto dangerous o|irration is rendered as 
6q/fi as the ordinary eniplovnie U of the Farmer 
It injures ceriainty, and ttiecu an explosion ai 
well under water as i„ iho driest situation, adds 
much lo Xhe/orce of the blubt, and by remlering the 
priming needle unnecessary, saves mnch time 

Numerous cerli/jcates from those who have 
rested the Fune, might be given, but the following 
is deemed bumctent. '* 



. CERTIFICATE. 

Having seen the Patent Safety Pose for Btastinir 
tested to our satisfaction, we cheerfijily certify that 
we are convinced that it saves much lime and labor 
—adds to the force of the blast-ensures cerlaintv. 
and renders blasting jjcifectly safe. Besides, it i» 
wo think, CHEAPER than the common straw Fuse 
For dry bla>ting it is a great improvement; but 
lor WaHting in wet ground, it is invaluable. AJessra. 
b . Hitcliins & Co., contractors on the Erie canal, 
certify that they have been engaged in the Cornish 
mines, t ngland, where the Fuse i» exclusively 
used, and that it has never to their knowledg/ 
caused a miijcarriage. They confirm our above 
expresKed opiiuon oi its value. We make no dqubt 
that It will :*oon be in universal use in blastinir 
operation:*. • 

DAVID HAMILTON, 

Superintendent repairs, Erie Canal 
W. J. Mc ALPINE, • 

Assistant Engineer Erie Canal EnlarremenL 
J. HOUGHTON, niargement. 

-, _ . ^^n^ineer Cohoes Company, 

CoHOEs, December IG, Ib37. 

The Fuse is manufactured by Baron, Bickford. 
Ealesand Co at Simsbury, Hartford Co , Conn, 
orders directed to them, or either of their agentei 
will be promptly attended to. ' 

Agents for selling the Patent Safety Fuse. 
David Walkinson & Co.. Hariford, Conn. 
A. G. Hazard & Co., 135 Front-st., N. Y. 

H. Kingman & Co., Buffalo. N. Y. 

Curtis & Hand, 16 Commerce-street Philadel- 
phia, Penn. 

Md'^" ^ K^^^» South Charles-street, Baliitaow. 

G. R. Pcoke, Richmond Va. 
W. B. Peake. Fredericks burgh. Va. 

SHEET LE'IdT^ ^ 

THE Subscribers, Manufacturers of Sheet 
Lead. Lead Pi,«. Red Lead and Litharge-ha^ 

&s." ^*^"°^«°' >" «tore, and for Hfl at 175 
Front btreet, corner of Burling Slip. » " ^ '» 

TTT ShoM T ?^^/\fc^LL & TUCKER. 
ILT bhcet Lead and f^ad Pipe for Fortifica. 

A'et(»- York, Mareh 10, 1^8. ^ 



ADTEBTISEMENT8. 



ENLARGEMENT OF THE ERIE 

CANAL. 

NOTICE.— First. Sou led proponals v^iil 
be received by the Caoal Commissioners, until 
5 o^clock P. M on the 25th day of September 
• next/for enlarf^ing 21-2 miles of Canal Sec- 
tions No. 1, 2, 3, 4, and 5, extending through 
the rock on Mountain Ridge, commencing near 
the head of the present Locks in I he village of 
Lockport, together with aM the Bridges, except 
Main Street Bridge, on the same. 

Skcond. Proposals will also be received at 
the same tiihe for enlarging Section !^r. 1, on 
the Genesee Level, comnicn^-ing near the foot 
of the present locks, together with all the 
Bridges, Waste-Weirs and Ciiivcrts en the 
same. 

TtJiHD. Proposals will also be received at 
the same time for constructing Bve sets of 
Double and combined Locks in the village of 
Lcckport, together with the enlargement of the 
Race and the necessary Gates along ihe south 
aide of the Locks, to pass the wAter from ilie 
upper to the lower level. 

Fourth. Proposals will also bo received at 
the same time for extending the length of the 
Tonawanda Dam, in the village of Tonawanda. 
Also, for repairing the present Dam, with the 
necessary abutments and protecting walls, and 
to conslruet an embankment, commencing hI 
the village of Tonawanda, about 4 miles along 
the south side ofKllicot creek, together \%ilh 
the Docking on the same. 

Fifth. Proposals will also bo rece>yed at 
the same time for cutting a ditch from Mill 
Creek, near Tonewanda village, to a point a 
short distance above the Change Bridge in said 
village ; together with the Bridges and Sluices 
on the same, and a wooden trunk Culvert 
under the Erie Canal, at the Niagara River. 

The prices of work must include the expense 
of materials necessary for the completion of 
the same, according to the Plans and Speci6 
cations that will be presented at the time of 
receiving proposals. 

The work in the first and second specifica 
tions, is to be completed by the first day of 
April, 1841. 

That in the third specification, to be com- 
pleted by the first day of March, 1843. 

The work in the fourth and fifih specifica- 
tions to bo completed by the first day of Octo* 
ber, 1839. 

But the Culverts, Bridges and Wasteweirs, 
in the first and second specifications, to be 
completed by the first day of September, 1840. 

The north tier of Locks in the third specifi- 
cation to be completed by the first day of March, 
1841. 

Security will be required for the performance 
of the contracts, and the propositions should 
be accompanied by the names of rosponi^ible 
persons, ri(;nifying their assent to become 
sureties. If the character and responsibility of 
those . proposmg, and the sureties they shall 
offer, are not known to the undersigned, or 
the Chief Engineer, a certificate of good char- 
a/ster, and the extent of their responsibility, 
ligaed by the first Judge or Clerk of the county 



in which they sereralty reside, will bm 
— The locations of iho different work*, 
the plans uf the several elroeturcs, vrilli u 
specifications of the kind of materials an4 
ner of construction, will be ready for 
lion by the tenth day of Soptemqer next, at ti 
Engineer'^s (Mfice in the village of L^oelcpof 
and at Thompson's Tavern in the Tillage « 
Tonawandu; at which time and places, Km 
Chief or As^iRtant Engineers will be in atteai 
ance., tu rxulain plans, &c., and to fontuJ 
blank pro|>n}>iiions. The undersigned wi^ 
attend in ihc village of Lockport on tl^ Lweai/< 
fourth day uf September next. 

The parly fu the propositions which mmj ba 
accepted, will be required to enter into coe-| 
tracts immediately after the acceptance of tl» 
same. 

The undersigned reserve to thopselve* thr 
right to accept proposals for the whole, or asv 
part ol the above work. 

Persons proposing for more work th»a ihej 
wish to contract for, must specify the qamoti j 
thuy desire to take. 

Ihe full names of all persons who are par- 
ties to any proposition, must be written oat is 
the signatures fur the same. 

The prices, for the excavation and enobaak- 
ment, will be considered as including Ibe 
expense of shaping and trimming the banks. 

1^0 transfer of Contracts will be recoraised. 
WM.C. BOUCK, ■) 
JONAS EARL, Jr. f Acting Canal 
JOHN DOWMAi^, r CommissioneriL 
WM. BAKER. J 

Lockport, 25th August, 1838. 5 St 
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AVERY'S ROTARY ENGINE. 

This Engine is now in use in various parts of 
the country, and is found to possess importsnt 
advantages, &s a driving power, for Saw-Milih 
Flouring Mills ^ Cotton Factories, Sugar MtlU 
and Machine Shops^ over the ordinary Piston 
Engine. 

Its advantage consists in economy in the 
first eostt and also in the cost of /yel, repatrt, 
and attendance. Wherever one of them has 
been put in operation by a person acquainted 
with them, others have been ordered, and it 
will continue to be so wherever they may be> 
come known. 

Orders for Engines, and Mill Machinery 
addressed to this ofiice,or to Mr, Joseph Curtis, 
71 Attorney street, will be promptly attended 
to. D. K.;M[1N0R, Agent, tf 

LONG ISLAND RAILROAD. 
Will be issued from this Office in a few 
days, in pamphlet form, ^ith Liiho- 
graplied Illustrations ; a full description of 
the Long Island Hailroad, by an Eng^oeer 
— >vhich it is designed to make the com- 
mencement of a series of paraphtets~if 
Engineers can be induced to prepare 
them — giving full and complete descrip- 
tions of the different Railroads and Canals 
in the United States, which are, and as 
others may be hereafter completed. 5ii 



AOYERTtSBMBIITS. 



PRESERVATION OF TIMBER, [apd perfectly withstood the fungiiB rot, wfiifet 

numerous other sprcimenB were destroyed in a 



THE PROPRIETORS of the invenlion ol 
e late Robert Bill, of London, by which 
^ood may be saturated throughout with a 
omposition which has been found an efiicienl 
et^ervative against ordinary decay, the dry 
it, and the'gribble worm, having niadesuch 
aproveroents thereon as have riMidcred the 
rocess more simple and efficient, are prepaced 
> enter mto contracts for the prc|Muation of 
raber,and lo dispose of the right of using the 
iitent process. 
The method in question is believed to afford 
complete protection to wood, even in the 
lost exposed apd disadvantageous positions, ai 
less cost than any otiier which has yet been 
roposed. It is applicable to every cnse in 
'hich timber is employed : and is particularly 
rorthy of attention in the blocks with which 
treets are paved, the rails and sleepers nfrail- 
oads, the frames and planking of the galot> of 
anal locks, the timber used in building docks 
nd wharves, when the ravages of the worm 
re to be feared, and the piles and the beamt: 
sed in every species of hydraulic construction, 
he deta Is of the process may be learned, and 
irms made known, on application to 

JAMES TREAT, 
General Agent of the -Proprietors, 

iNo. 4, Wall St iSew York.- 



Certificates. 
I have witnessed a number of the expert 
nental operations, made for the purpose o( 
esting the practicability of Robert Bill's pro- 
tessfortho preservation of timber. In these 
t was shown, that by the addition of improve- 
nents to the original method, the perfect seas 
>ning of timber, by the separation both of itf 
tap and uncombined moisture, oould be effect- 
Mi: that almost every description of wood on 
vhich experiitient was made, was thoroughly 
taturated with the protecting material ; and 
hat in the single instance, (hemlock,) through 
whose pores the injection was not complete, 
inough wan done to exclude all access of 
noisture. The proprietors have certifica*e!* of 
;be exposure ofwood,piepared by Bill s method 
to the most severe trials, for a space of five 
fears ; but wefe not this proof in their posses- 
lion, it would bo clear, from the high antiseptic 
properties of the material they employ, that 
sroodi fully saturated with it, cannot be sub 
ectto any of the ordinary causes of decay. The 
^ower of the same material to repel thegribble 
ffOTtn 18 universally admittod,even when mere- 
ly applied as a coating ; but when injected 
throughout, it must act as a perfect protection. 
Columbia College, N. Y. Mav 25. 1838. 

JAMES REN WICK, LL.D. 
Professor of Natural and Experimental 

Philosophy and Chemistry. 

Certifieale given by the British Government tn 

Robert BUI. 



fiflb part of that time Other pieces weter 
placed in the uea, by the master shipwright at 
tsheernet^s ; nnd while wood, considered imper- 
vious to the gribble worm, was nearly esten up. 
these remained untouched. Some specimens of 
iirnber,so prepared wero placed in the earth at hie 
Majesty's yard, Deptford one half their length 
being burit'd, and the other half protruding 
above ground, and pieces cut from the sarbe 
tree, but unprepared, were put in competitim 
with them ; at the end of five years the former 
remained unchanged, the latter entirely de- 
Ktroyod. These experiments prove that the 
inferior sonsoftiniber may be made, at a rmall 
expense, far more durable than oak, or perhaps 
any known wood, from which great national 
benefits may be derived. 

JOHN K.NOWLES, 

Secretay of the >'avy Board. 

Geneva, N. Y. 15th June^ 1838. 

Having seen several specimens of Wood satu- 
rated with Coal Tar (so called.) and believing 
its use woulB greatly tend to the preservation 
from decay of all exposed timber, in structures 
for Kailrouds, Bridges or Canals, I recommend 
its adaption, and belieye said wood would prove 
to be one of the greatest elements of economy 
that has ever been introduced into works wher» 
timber forms a chief material. 

J. G. SWIFT, 
Late of the U. S. Army 



LOCOMOTIVE ENGINES. 

The subscribers have for sale in Eng- 
land, on account of whom it may concern : 

Two very superior light locomotive 
ensc'mes with tenders,&c. complete. These 
engines are suitable for roads, the super- 
structure of which are of wood with iat 
bars. They are of Bury's celebrated 
pattern, and would no doubt give great 
satisfaction : also — 

Two 6 wheel engines of 11 tons weiglvt, 
with fuel and water. These engines are 
of very superior workmanship. One of 
them could be delivered at New York, 
and the other in Philadelphia ; 

ALSO — 

Two 4 wheel engines, warranted by the 
manufacturers not to weigh more than 7 J 
tons, with fuel and water. These engines 
are of a lot of 8 made at one establish- 
ment, of a particular pattern. Some oi 
them are now running, and give very 
great satisfaction. 

A. & G. RALSTON & CO. 
South Front st. Philadelphia, 

Who have on hand 800 tons of T rails, 
2 J by 5-8, 2 by 1, Id by i, 1 1-4 by 1-4 and 
1 by 1-4 flat bar rail road iron. Also 



•* Timber prepared by Mr. Robert Bill was^^inasfor Locomotive8,cars,&c.&c. Order* 
^t into the dry rot pit in his Majesty's yardj^or rail road iron executed as usual. 
^oolwiehi where it remained for five years, 3 2m 



ADVKRTISKMKNTS 



worricE TO iuilroad con- 

TKACTOK8. 

Western and A tlav tic Railroad of the Slale 

of G''ori>ta, 
In'addition to tlie 50 miles of this rail 
road larmed out for coiihtruclton in April 



THE NEWCASTLR MANUPJll 
TURING COMPANY 

Connmie to furniih at the works MUataJi 
tou'it t»t' iWwra<»tl«*, Ocliware, Ij^covwUm 
other Steam Engines -J nek Screwm, Wrad 
iroo wiitk anil hroM nn^ Iron CaMtnfl« m 
kitiiU a>rim*cleJ wiih b>tf*Anibo(tU, Ra 



last, the grading and masonry on another 3Ii'i (ifHriii^r o\ rvi-ry dt'acriLHiitn ; Cut W 
equal portion of the same work, is now (t*!ii!''«<iH»iafiv iiimerri arwJ sia^ wnh 
offered for contract. ' " "'" ' ----^ 



SEALED PROPOSALS 
Therefor, will accordinjijty he received at 
the office of the hoard ot commi.vsionors in 
Cassvilie, Cass county, Georsjia, "hetween 
the eighth and thirteenth of October next, 
durinic which time, cnt^ineers will be in 
attendance on the line of the road to point 
out the localities, and explain by the aid 
of plans and"|)ro(iles of the route, the na- 
ture and extent of the work to he done. 

This portion of the route traverses a 
limestone region, abounding in springs, 
aod streams of fine water. The climate 
of the country is mild and salubrious. The 
frosts of winter are never so severe as to 
prevent eas^ and successful grading.even 
in the most inclement part of that season . 

The time for the fulfilment of contracts 
will be amply sufficient for this purpose.— 
This and ail other conditions relating 
thereto, will be exhibited in printed propo 
aais and articles of agreement, blank cop- 
ies of which will be in readiness for inspec 
tioD, filling andsigDature, at the time and 
place above designated. 
- Credentials setting forth the character 
and compeluncy of the contractors un- 
known to the commissioners will bo re- 
quired. 

fiy order of the board of Commissioners. 

- S. H. LONG, CliT EngV. 
Office of the W. & A. R. R. 



w rou'^'lil 

J Driviiij* 
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ana other 



Marietta, July 12, 1838. 
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NEW ARRANGEMENT. 

aorxs poR incuhkd planes or railkoads. 

WB the ■ubecribera have formed a co partnership 
under the style and firm o^ Folger & Culeman, fur 
themanufacturinj^anJ sellin;; of Ropes for inclined 
planes of railroatU, and for other uses, offer to supply 
ro|)es for inclined planes, of any lenjrth required 
without splice, at short notice, the inanufaciurinc 
of cordage, heretofore carried on by S. S. Durtce & 
Co , will I* done by the rww firm, the wiroe super- 
intendent and nmchinery are employed by the new 
firm that were employed by S. S. Durfce & Co 
All orders will be properly attended to, and ropes 
will beahip(^«d U> any port in the United States. 

19th OHmth. I'Jih, 183H. Hudson, Columbia 
CouDty, State of New- York. 

ROB T. C. FOLGKR. 

33— tf GEORGE COLEMAN'. 



iil.«o witti 
Holttf iiir (.*iirs 

I III' niirks lieinif on an rxirnsite 
<l(*r-i will he rxocuit'd witti proiiiplDeMaod 
(^'•iiiimuriu-ntions o«Mri'»j4e<l to jMr, W" 
J^obh, Superintendent, will m»*cl with 
aiiemi-n. ANDREW C. GRAV, 

President of the Net%-cii-4le MannAdff Cb 
ScucastU, Del. March 6, 1838. If 




Literary and Scientific Courge of\ 

hia College. 



The students of this coarse will 
tho Co'lego on Moudsj Ut October C 
for admission into the hevoral claase»irtt 
examiited on Friday, 38ih September. 

Tile object of this course la to aflbrd I* 
persons as may not wish, or may noi bt 
pared to enter upon the clai^sical stud 
in the college, <ull instruction in the 
tical, mixed, and physical scior>ee; . Wot 
purpose they are admitted to the inatrad 
of the professors of those deparimenU, tntf 
titled to nil tho privileges of alodenta t« 
regular classes. In addition, they h 
tunities of pursuing the stodiea of En^Hsb bw 
rature and history. The course ha* h 
planned with much care, as a prep^ratiaa 
the professions of the ci?d engineer, Um arrti 
tect, or the conJiictor of manufactarsfl, tud 
order* m 're effectually to accomplish ihmm 
jetits. additional instructors are engagvrf, 
,arran)irem«nLH made to leach the practice af 
;;ineerint{in the fie'd, tho use of iDsiniiDeiilt.t 
manipulations of practical chemistry, arcHiisci 
ural, geometrical, and topograf/hical drawisi, 
^^c. For these objects, great facilitiea a/e 
forded in the increase of the apparattia, modt^ 
and collodions of tho college. 

A CARD. 

A yeung man of unexceptionable ohmnctsTi 
having a desire to become praclically meqiuja^ 
«'d with the business of a civil engineer, re»?«*' 
fully offers his serYicos to any KailroR*leoBifar< 
as an assistant, lie has some kno«lfl«lg« 
mathematics, and la capable of repairing u* 
mathematical instrument, having aerred aat^ 
prenticeship at said business, but is iodac** ^ 
this measure by a preforence for more motive ii& 
Personal application at the office, or a liM t^ 
dressed to the editor of t..e Railroad S^^taU 
will meet with duo attentton. 
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MACHINE WORKS OF ROGERS, 

KETCaUM AND GROSVENOR, Pafcwoa, 
TVew-Jerkicf . The aticlarttgned receive orderf for 
ibe foJiowing articles, manu£ict(ired b^ tbero, of the 
most superior det»criuiion in every particutar. Ttieir 
works Iteing extensive, and the'nomber of hands 
employed being largn, they are enabled to eiecuti* 
bMh large and amall orders with iiromiitoeas and 

dispatch* 

RAILROAD WORK. 
Locomotive 8:eam-£ngtnes and Tenders ; Dri* 
ving and other Locomotive VV heels, Axles Springs 
madh lange I'iree ; Car Wheels of ca»t iron, from 
a variety of pattcrnfs and Chiils; Car Wheels of 
cast iron, with wrought Tires ; Axles of best Ame- 
rican refined iron; Springs; Boxes and Bolts Ibr 
Cars. 

COTTON. WOOL. A FLAX MACHINERY, 
Of all doseripiions and of the most improved pat- 
terns, Style, and Workmanship. 

Mill Geering and Millwright work generally; 
Hydraulic and other Presses ; Press Sciews ; Cal- 
lenders; Lathes and Tools of all kinds; Iron and 
Bni»s Castings of all descriptions. 

ROGERS, KETCHUM & GROSVENOR, 

Patenon, N. J. or 60 Wall-st. New-York< 

51if 

RAILWAY IRON, LOCOMOTIVES, 

&c* Sue, 

THE subscribers o&r the following articles for 
sale:* 
Railway Iron, flat bar^ with conntersunk holes and 

mitred joints. lbs 

350 tobb Sby , 15 ft^in length, weighing 4 f^hv 

280 « 2 ** J, ** " " 3M " 

70 « IJ «« J, « «« •« 21 M 

80 " U « 4. " " " i^ " 

90 " 1 « i " " " I " 

witn Sfnkes and Splidng Plates adapted thereto. 
To be sold free of duty to State govcrnmenU, or 
ioooritorated companies. 

Orders fur Pennsylvania Boiler Iron executed. 

Rail Road Car and Locoou'tive Engine Tires, 
wrought and turned or unturned, ready to be fitted 
on the wheels, viz, 30, 33, 36, 42, 44, 54, and 60 
inches diameter. 

E. V. Patent Chain Cable Bolts for Railway Car 
axles, in lengths of 12 feet 6 inches, to 13 feet 2i 
2* , 3, 3f , 3i, 3J, and 3J inches diameter. 

Chains for Inclined Planes, short and stay knks 
manuCtctured from the E. Y. Cable Bolif anJ 
proved at the greatest strain. ' 

India Rubber Rope for Inclined Planes, made 
from New Zealand Wax. 

Also, Patent Hemp Cordage for Inclined Planes 
and Canal Towing Lines. 

Patent Felt for placing between the iron chair 
and stone block of Edge Railways. 

Every description of Railway Iron, as well as 
Locomotive Engines, imported at the shortest notice, 
^^he agency of one of oar partners, who resides in 
England for this purpose. 

A highly respectable American Engineer resides 
In England for the porpose of inspecting all Loco, 
motivea Machinery, Railway lion, &c ordered 
Uuoiighiis. 

A. & G. RALSTON &> CO.. 
98 ti Phihdelphb, No. 4 South Fiont'st. 



FRAME BRIDGES* 



THE undersigned, General Ageot cf 

Cd. B. H. LONG, tobuUd Bridges, or wwl t^ 
right to others to build on his Paieut Plan, wi t . 
rirspectfully inform Railroad and Bridge i^}**^, 
tions, that he is pre^wred to make oootracxs to btt 
and furnish all materials for saiier^iructures of t^- 
kind, in any part of the United Stata^ (Maribi^ 
except I'd.) 

Bridges on the above pbin are to bi* flrca ar ib« 
followi' g localities, vnc. On Ibe main f«MBd Icaiiin' 
from Baltimore to Washington', two nulcif froBi u. 
former place. Across the Motawamkeajf liwrv 
the Military road in Maine. On the natk—t rokJ 
in 1 Uiiiois. at foundry points. On the Baltiimjia ti.. 
Susaoehanna Railroad at tbrpe putnta. On tti 
Hudson and Patersnn Railroad in two |il«c««, O^ 
the Boston and Worcester Railroad, at seven. 
|K)ints. On the Boston and Provitleooe Raifa«ad. i. 
sundry {mints. Across the Cimtoneook ilscr ii 
Hennikar, N. H< Across the Sooht^imii mcr, wt 
Milford, N. H. Across the Coatiecticiii riw, «i 
Hancocd, N. H. Across the AndrtMCOgjtin n^fT 
at Turner Ceiilret IVlaine. Across the Kennct^^ 
river, at WuterviJle, Muine. Acroias the CScikw 
river, nt Squakiehill, Mount Morri*, N. Y» Acxw- 
tie While Rivnr, at liartibrd. Vl. Acram tL^ 
Connecticut River at Lebuuon, K. H. Across i^ 
mouth of the Broken Straw Creek, Penn. Aerod 
the mouth of the Cataraagus Creek, N. Y. A iUi- 
road Bridge diMgonaily across the ErieCmoal, io lu 
City of R.K:hester, N. Y. A RailrnaJ Bnd^«i 
Up|»r Siill Water, Orono, Maine. Vbi>* Brid^^r w 
500 Uiel in length ; one of the spans m ov«r 200 teet. 
It is proh.ibly ihQ Jirmeti wooden bridge ev«r buu 
in Americu. 

Notwithhtanding his present engagemootata bet V. 
between twenty and thirty Railroad Brklg«i,aa.' 
several common bridges, several of which an do* 
in progress of con*truclion, the subscrifaar wi^ 
promfitly attend to buHinei(s of the kind to moth 
greater extent and on Ubeialtonna. 

MOSES LONG. 
Rochester, Jan. 19th, 1838. 4— v 

ARCHIMEDES WORKa 

(iOU North Moore-«tiaet» N.Y) 
THE nndersigned beg leave to inform the pny 
prietors of Rail Roada, that they aia preptired tp 
furnish all kinds of Machinery fur Rail ftowk. Lo- 
comotive Engines of any size, Car Wheels, such a* 
are now in successfol operation on the Candai ain) 
Amboy Rail Road, none of whnh have Med.— 
Castings of all kinds, Wheels^ Axles and Boxc», 
furnished at the shortest notice. 

H. R. DUNHAM & CO, 
NEwYoaK, February 12thv 1836. 4-^i 

FRAME BRIDGES AGAIN. 

The snbscriber will build Frame Bridges Insnr 
part of the United States, Maryland not exerpted, 
and will extend them to aa long a apaii| and war- 
rant them to be as strong, dtnable, and cheap •« 
those made by any other method. 

Having oo patent ri^t, be requtrss no agrnti. 
A large number of bridges of his eonstroctioo are 
to be seen. Young gentlemen, who wkih, can be 
instructed in the true mathematical prinaiples of 
building bridges, and the applicatkm or tfaa auw to 
prw^tioe. JOHN 10UNSON. 

Burlington, Vt^ Jan. 1838, 



RAILROAD JOURNAL, 

AMD 

MECHANICS' MAOAZINE. 

Rw'iiS;'] OoioBKR 1, 1838. [KSrSiJr-""- 



Oh oar ratuni,fiiiin''« tour of obierration, ws ieg Imto to return our 
loost beart7 thviki to our friendB generally, for their kind Kttmtioiu; b«t 
we would be wanting in courtesy, not to acknowledge paiticnlarlf anr 
in^btedneia In •ereral initancea. 

B7 the politencu of tbe proprielorS) or thoie connected irith them, w« 
wer« snabled to ezamioe, with mueh satii&ction, the LocomotivB Mann- 
factDrieiofHr.Willwm Norria, Hr. B. Campbell, and of Mr. HL W. 
BaUwin. 

To Mr. Masainger, President of the Philadelphia, Norriit«WB aod 
Oermantown Railroad Company — To Hr. Joseph S. Kite, Superioteo' 
dant — and Mr. John Cash, Superintendaot of Locomotives, we an 
indebted for repeated opportunitias of passing over their road, and ex> 
amining tbe machinerj, &c. conaeoted therewith. 

From Mr. Peter Wager, President of the Norristown and Valley Rail- 
road Company, we likewise have received information concerning the 
prospects and advancement of this work. 

A rery gratifying visit to the Philadelphia and Reading Railroad, wai 
afforded by the politeness of Mr. Wirt Robioson, Chief Engineer, who 
accompanied us in our visit ; from him and Mr. H. Robinson, Con- 
sulting Engineer, we received very ample information, and also MTwal 
maps and reports. Mr. G. A. Nicholls, Resident Engineer, conducted 
us over the depot and extensive grounds connected with the Company's 
works at Reading. We are also indebted to him for the promise of 
particular information concerning this fine road. 

To Mr. R. Wording, President of tbe Lancaster and Harrisburg Road, 
we are indebted for reports ; and to tbe Messrs. Rallstons for Mveral 
polite attentions. 

86 
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From Matthew NewkircL E«4m Presideot Wt|b# Baltimore and W3- 
mington Railroad Company, we are indebted wot much infomMUicMiy 
opportunity of examining the road, and also for several reports. Mr. S. 
Eneass, Engineer, also kindly promised us a particular descriptioa of 
the road. 

Wo were oHich pleased with a visit to the extensive Car Maoolketoi^r 
of Messrs. Betts, Pusey and Hanlan, at Wilmington ; where we also 
collected some information in regard to the improvement in cars, ^cc 

From John Randall, Esq., C. £L, we received infbrmatkm coaoenuag 
several works. 

To Mr. B. Latrobe, of the Baltimore and Ohio Railroad, who furnished 
reports, maps, &^. ; and to Mr. Henry Kreles, we are indebted for an 
inspection of sundry maps, profiles, and also for the opporlauk^ of 
passing over the Baltimore and Ohio Railroad. 

From Isaac Trimble, C. E. ; M. G. Winchester! and other gentlemen, 
directors, ^. of the Baltimore and Susquehanna Railroad Coropaa j, we 
received many polite attentions, and an excellent opportunity of examinaag 
t<» 'Creditable a work. 

For drawings and explanations in regard to the Locomotives used ao 
the Baltimore and Ohio Railroad, we are indebted to Mr. R. Winana. 

To them, and others who have tendered their polite atteatioos, we beg 
leave -to return our warmest acknowledgments, with a promise to use the 
information so acquired for the greatest possible benefit of all coocemed 
in the caase of interna! improvements. 



Kite's Patent Safety Beam. 



Amojsg the many improvements in regard to Railroads, presented to 
our notice during our recent tour, but few have greater claims to perfect 
simplicity and entire efficacy, than the Safety Beam of Mr. Joseph S« 
Kite, Superintendant of the Philadelphia and Norristown Railroad. 

On the Southern Roads, no accident appears to be dreaded by travellen 
so much as a breaking of the axle. The fear on this score seems to have 
originated in several fatal accidents, particularly with the four wheel cars. 
The invention of Mr. Kite is calculated not only to prevent any danger 
from such breakage, but we think, also, to prevent such breakage in many 
instances. 

We had an unexpected opportunity of witnessing its efficacy as a 
Safety Beam. From some cause unknown to us, a wheel of an eight 
wheel car had cracked and broke to pieces, while under way. The front 
truck was thrown off the track, but most fortunately the axle remained 
entire, and this we attribute entirely to the fact that the sudden strain was 



ADVeATSBMXNTS. 



M W. B. manufactureg three cljis«c« of EInjjines, Nos. I, 2, trni 3. Most of ttw fttoM 
cugmet brion^ (o the 3tJ, or siualler das*, and many of Ibem havo been in me /rom two f 
four yeai^ Hia present enrrines are verjr mucb iinnroved. One of the first class, recently 
4milt, has drawn over the Columbia road, part of wnich has an ascending ffcade of 45 ISmI 
jfier mile, 3& loaded cars vvei^bin^ 187 tons, equal to about ^00 tomi on a level; 

Orders for engines or machinery proQipily executed, on applicuiion to M.W. BALD- 
WIN, Philadelpbia, or to £. L. MILLER, \iu agent, for contracts in thecity of New Vorlu 



The following testimonials of the merits of these engines, have been received from Officers 
fngineera, and Superintendents of motive power, &c die. of several of the roads abo«e 
referred to. . 

Mr. JoBH BaiNDT, Superintendent of Engines and Machinery, on the Columbia and 
Pbiiadeipbia Railroad, writes under date of the 11th of May, 133i3 :— " We have twenty- 
Ibor of your engines, several of which have been in use fsince the fall of 1834. Two of your 
3d class engines commenced running Feb. 23d, 1837, and travelled 55,6V5 miles, up to the 
1st of May, 1838, and cost for repairs liurlng ttie above-mentioned time, one cent and eight 
mills per mile. Kt«^Uieniiines of the first class, have travelled from the 1st of January, 
1838, to the Istot May, (4 months) 40,569 miles, made 653 trips, diuwing 16,836 cars ; the 
cost por mile for these four months, 1 am now unable to show, as our books are not posted, 
but can ajMure you that the expenses this year will be less per mile than any former years. 
One of the tirst class recently built, has drawn over the Columbia road, part of which has an 
ascending grade of 45 feet \)et milu, 35 li>aded cars, weighing 187 tons, equal to about 700 
ions on a level, and travelled from 8 to 1*2 miles |)er hour, except on the wooden track. This 
is the heaviest train that has ever passed over the road." 

Jamks T. Sripman*, Resident Entrineer of the Long Island Railroad Company, writes 
May 21st, 1838 : " We have two engines of class No. 3, of your manufacture, which have 
•been in use since May, 1836. Their |)erformance is worthy of the most unqualified praise. 
We carry as an ordinary load, 15 freight cars, weighing bi tons each; and to show their 
efficiency, we have frequently taken ^ cars without difficulty, up an ascent of 35 feet to 
the mile* and have carried 4 cars up a grade of 211 feet per mile for a distance of 2,100 
feet Toe average s|>ced for frei<rht is 10 miles, and for passengers, from 20 to 25 miles pec 
hour. In the summer of 1837^ ihey perf .rmcd the distance of 162 miles each day, and from 
the journal which now lies before me, it apptars that under this severe usage, there was no 
failure in either of tilese engines fxu 6 months, which rendered a change in their usual tims 
of running necessary, or caused any delay, either in the transportation of passengers or 
freight, lam fully satisfied that the cost of repairs does not exceed one half that of a four 
■wbAl engine doing the same work." i 

Mr. John Cash, superintendent of motive power, on the Norristown Railroad, sa3rs uo- 

«der date of May, 1838 : '' 1 take great pleasure in bearing testimony to the excellence of 

yoar engines. They are well adapted to light or heavy loads. With one of the small class 

which has been nearly three years in constant service, I have drawn a train of 750pssseiH 

gers, over grades of -32 feet per mile, at the rate of 14 miles per hour.** 

Mr. J. Elliot, Superintendent of Motive power, on the jf'hlladelphia, Wtlmhigten, and 
Baltimore Railroad, writes : " After an experience of several years with Locomotive 
engines on diflferent roads, I am of opinion that the engines of M. W. Baldwin, are eaaier 
•npon the road than any engines in use, and that they combine more advantages than any 
joeomotives within iny knowledge. They have been almost constantly running for the last 
eighteen months. The engine Brandy wine, has been running 265 (^ays, at a cost for 
repaus ofi$65 17, and has lost but 5 days since she was put on the road. The Christiana 
has been running 135 days.at a cost ot but $20 for repairs. Their average speed is 24 
miles per hour, including stoppages.'*' 

L. G. Cannon, President, and L. R. Sargkxt, superintendent of the Rensselaer and 
43aratogaRailn»adCompany, say under dale of 29th of May, 1838: " Wc have two of 
your locomotives which have been in use about three years. They uDork well in every 
-particular ; and 1 deem it but an act of justice to say that the manufacture and materials of 
^each have proved to be of the highest order, and 1 have evidence from the official reports of 
other companies, and my own experience here, that your engines will, in performance and 
eaai qfrepairsj bear Comparison with any engines made in this, or any other country.*' 

W. "W. Wools BY, Esq. President of the Boston and Providence Railroad Company 
writes on the 31st of May, 1838 : *' We have three of your Engines, which have been in 
use since about June, 1836. We have never had occasion to put them to their maximum 
capacity. They bave^^rried 17 freight cars of gross weight, say 85 tons, engino and ten- 
tier not included, over the road at an average speed of 10 miles per hour, including an ascent 
of 5 ffiiles in lei^h, one half mde of which is 42^ feet per mile, and the remaining four and 
41 half miles. 37i ieet per nulc« They carry ten passenger, and three baggage cars, very 
mostly over the road, at an average sfieed of 16 or 20 imles ner hour. Yo ur engines give 







tM KWi Pmteia Safety Beam. 



FMVonsdeftifoof of ateertainiDgthe nature ti tint tmproTementy or oF 
obtaining rights to nse it, may do so bj appijing to t,lie Patentee. 

Joseph 8. Kirc, 
Superintendent for the Philadelphia and Norristown Railroad Companj, 
comer of Ninth and Green streets, Philadelphia. 

The Committee on Sciences and the Art8, constituted by the Frankfia 
Institute of the State of Pennsylvania, for the promotion of the Me- 
dbanie Arts, to whom was submitted by Mr. Jos. S. Kite, of Plifladel- 
pbia% bis improvement on Raikoad Cars. 

REPORT. 

That it is well known that the fracture of such axles almost inrarialily 
takes place near the nave, or hubb, of the wheel, and the desideratum in 
inch a case, is to preserve the two pieces of axle from faUing to the grawnd; 
and oonsequently overturning the car. This Mr. Kite proposes to effect 
by iatnddueing in each car two loagiludinal pieces of timber, wbtefc be 
calls Mtrfety beams^ inside of the wheels, and parallel to the usual striiq^ 
pieces which support the boxes or chairs of the axles. — 'Vo these inade 
beams are attached an additional set of chairs, which, in order to avoid 
uonoeessary friction, are so arranged as not to come into contact wifth the 
axle, except when the latter breaks. When this happens, tbey mneat tiM 
desoent of the wheels ; and thus not only retain the ear in an uprighl 
position, but may even permit it, in some cases, to proceed as before. 
These chairs are so constructed, with double bearings, as to allow play 
to two axles of different diameters ; the smaller bearing being for the axle 
proper, and the larger one for the nave of the wheel; which, if the break 
takes place immediately at the union of the hubb and axle, becomes itself 
a temporary axle upon which its attached wheel revolves independently 
of the axle proper ; the latter with its wheel being supported by the 
smaller bearing of the double chair. The wheels are prevented from se- 
parating transversely hy means of proper keepers, outside of tbe cbairt. 
The committee consider Mr. Kite's arrangement both effective and sim- 
ple, and oonsequently recommend it as deserving of practical test. 
Copied by order of the Coiiimittee. 

Wm. Kamiltok, Actuaij. 
Hall of the Franklin Institute, Philadelphia, June 12, 1834. 

Philadelphia, August 30, 1834* 
To Josepk S. Kile : 

Sir, — i take pleasure in stating that I consider the * Safety Beam* in* 
troduced into Railroad Cars by you, a most important and vaKmble 
improvement. It aff'ords ample security to passengers, in case of an 
accidental fracture of the axle, (such as occurred on the Camden and 
Amboy Railroad, some time since) and addti, at the same tin&e, but 
little additional weight and expense to the car. The great utility of 
the improvement is only apparent to tbe public, when it is known tbat all 
similar disasters may be avoided by its adoption in Railroad cars in 
generaL I have reason to believe the plan will succeed, and be generally 
adopted* I am, very respectfuily, your friend, 

HfiivRT R. Uaupbell, Engineer. 

Lancaster, May 6th« 1830. 
Joseph 8. Kite, Esq. 

Dear Sir — 1 have examined your improved Safety Beam for railWa^ 
ears, and take great pleasure in expressing my opinion, tbat tbe improfO» 
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Ment IB a valuable one, and edmirably adapted to the purpose for which 
it ^tLS designed, viz. — the saving of lives and property. 

T%e simplicity and economy of its arrangement, as well as the unusual 
degree of security which it affords both to cars and their freight, are such 
as affords strong recommendations for its immediate introduction into 
^neral use, particularly on railways, where steam is used as a motive 
power. 

I shall be happy to aid you, or to hear of your success, in extending the 
Utf e of an improvement so desirable. Tours, very respectfully, 

Edward F. Gat, 
Principal Engineer Columbia and Philadelphia Railway. 



Newcastle, March 23d, 1835. 
Mr^ Joseph S. Kite : 

Dear Sir, — After a close investigation of the principles and arrange- 
ment of your Patent Safety Beams for railroad carriages, &c. I feel no 
hesitation in recommending them to the attention of all companies or 
persons interested in the transportation of passengers or goods on railways, 
being by far the most simple, economical, and safe contrivance, in my 
optnion,which has yet come under my notice. 

With great respect, yours, &c. 

Edward G. Young, 
Engineer in ChieC N. C. and F. T. R. R 

t fully concur in the above recommendation of your Patent Safety 
Beams ibr railroad carriages, T. Stockton, 

Superintending Director of N. C. and F. T. R. B. 

Joseph S. Kite, Esq. ! 

Dear Sir, — 1 have examined your improvement of Safety Beams for 
railway cars, and take pleasure in saying, 1 belfleve it to be a valuable one, 
which if generally adopted, would materially lessen the liability to acci- 
dent, and Consequent destruction of property. It needs only an inspec. 
tion to satisfy the most sceptical of its great utility. 

Very respectfully, yours, John S. Cash* . 

Late Sup. Motive Power, Columbia and Philadelphia R. R« 
Philadelphia, September 30th, 1886. 

New-York, 1st May, 1636. 
Joseph S. Kite, Esq., Philadelphia. 

Dear Sir — From the examination of the model of Wheels and Axlea 
for a railroad car that you showed me when in Philadelphia, I consider 
tfarinvention of much public utility, and have not the least doubt but tirat 
the plan which you have adopted, will be the means of preventing those 
■erious aecidcnts from the breaking of the axles of railroad cars. 

I am, dear sir, yours, Adam Hall, 

Engineer in Chief of the West Point Foundry, New- York, 



Having examined the invention of Josl ^. Kite*8 Safety Beams fiur 
railroad cars, and teen its practical utility tested by numeroue ex|ier»* 
meats, I have no hesitation in recommending it to all compamts and 
individuala ooncerned in the building of cars, as the best security against 
railroad accidents, that has been offered to the public. The value of this 



206 Genesee Vmlley CaruiL 

improvement, affecting the security of the thousands of paspengers dai^ 
conveyed on Railroads, throughout the United States is so fi;reat, and 
expense ofite introduction so trifling, that we may reasonably hope to 
it speedily and universally adopted. Wm, Lewis, Engineer. 

PhUadelphia, November 6, 1834. 



Instruction in Cvoil Engineerings-Literacy and ScienHfic C^mtrMtTq^ 

Columbia College, 

We have been repeatedly asked where a complete course of preparatory 
instruction for those intending this profession might be obtained; 
hare only to refer those desiring such instruction, to the advertisement 
our cover. The advantages offered by this course are greater than caa 
elsewhere be obtained in this country. 



Genesee Valley Canal. 

Our readers will perceive by the advertisement on the cover, th.*a a 
large portion of this work is about to be placed under contract. Tho 
following letter from the Chief Engineer, explains certain changes in the 
estimates, which we are glad to find are based upon the supericM- character 
of the construction. A permanent and durable work is greatly to be 
desired, when the importance of the work is as great as in this instance. 

Cuha^ September 24/A, 1838. 

To the Ediion of tlM RaSraad Joorml. 

Gentlemen, — ^You will see by this notice that a large portion of the 
Grenesee Valley Canal is about to be put under contract. 

This letting embraces all the work on the line not contracted for, 
excepting about 18 or 20 miles at the southern extremity, and will [woba* 
bly cost some $2,500,000. 

The estimate of the whole cost of this Canal, upon the present plan, ia 
not yet completed, but will range somewhere between four and five 
millions. The estimate of 1834 for this work was about $2,000,000. 
This difference in cost is owing to a change in the character of the work. 
The estimates of 1834 were based upon plans of a temporary charaoter— 
Locks of wood, with dry walls, d^ The present plans are for work of 
the most substantial and permanent character, and so far as the work has 
progressed, I presume I shall be correct in snying, that, in point of dura- 
bility, it is not surpassed by any similar work in this State ; except it may 
be by some of the new works now being constructed on the Erie Canal. 

In connexion with the proposed improvements in the navigation of the 
Allegany lUver, this work has been gradually growing in importance with 
the public ; and hence the necessity and importance of permanency in its 
ebattntction. Very respectfully, yours, &c. 

Fred^ C. Hills. 
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Mlantic Steam Navigation. 

• Oim readers will be pleased Xo learn of the safe arriral of the ** Great 
Weafem," after a voyage of only IG days, whh much tempestuoas and 
adverse wcathec* 

The following extract from theN. T« American gives several interesting 
particulars under this head. 

** The arrival of the steam packet Great Westebn, Lieut. Hoskhi, 
puts us in possession of intelligence to the 8th inst., from Bristol, which 
pcfn she left at half past five that evening, and from London to the evening 
of the day previous. The great success of this enterprise has confirmed 
the timid and almost crazed the sanguine. 

*' She brings one hundred andfoity cabin passengers. All her berths 
were engaged before her arrival at BrisU^. The London Times says i — 
*' So numerous wer^ the applications, and of course tlie number disap- 
pointed, that premiums of twenty guineas have been offered, and would 
be given, for berths on the first refusal of vacancies from parties who by 
any accid^t might be prevented from going. In one instance, a party 
having engaged a double berth, was written to in Devonshire, to request 
accommodation for a passenger, if the whole were not absolutely wanted. 
The directors have 'fitted up every yard of disposable space on the deck, 
as well as below, in order to make room for the number stated. Upim 
the eighty-seven passengers home, and the 130 out, at 40 guineas passage 
ittoney per head in the saloon, and 35 guineas cabin, each way« the 
Directors of the Great Western will have received therefore, upwards of 
8,000/, exclusive of the benefit derived from the conveyance of goods, of 
vrfa4ch the Great Western brought from New- York to the extent of about 
900 tons measurement.* 

^ The Liverpdol Albion says, that the last trip of the Great Western 
netted 6,0001, after deducting the ' keep' of the passengers. The trip 
occupied 29 days. 

'* The Royal WUliam was to leave Liverpool on the 20th, and the new 
stuun ship Liverpool has been purchased by the same company, and will 
sail on the 20th October. We may look for the former in ten days, so 
that our doleful anticipations of a cessation of steam navigation will not 
be realized. -, 

^ We also leu'n that advices received by the Western, from the Secre* 
tavy and Directors of the British and American Steam Navigation Com- 
mmy of London, state that the British Queen is expected to be at sea in 
Ifovensber. The company have ordered 1000 tons of ooali now on the 
way to this city from Liverpool and Scotland, to supply the British Clueen. 

'^The steam ship President was in frame, and would be ready for the 
station next summer or autimn^ 

^ The Western has made this passage in 16 days, with much head 
winds and heavy gales, and has behaved nobly throughout. She made 
her passage out in 13^ days. The Royal William was but one day 
hmger, the greater distance up the channel to Liverpool, just making that 
d^erence." 



Central Railroad* 

* Ife notice the arrival of the Shannon with upwards of 500 tons of iron 
rails for this road. We understand that another cargo of about the same 
quantity is on its way^ and may be expected here in a few days. These 
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parcels, with the iron now at xhh depot, will lay upwardi of 80 
We learn that the contractor for laying superstructure is now at work 
the forty-seventh mile of the road. In the course often dajt, 
to Macon will be carried on the road 40 miles ; and cotton will be 
ported on the 15th duy of October, from the Little Ogecbee 46 miles 
the city. The work has been going on briskly during the summer, 
we hope to see, in the coarse of the ensomg month, from IMO to 
additional laborers on the road. — Georgian. 



Deseriptlon of the Consirvciion of the First Divisum -of tie L/mtg 

Railroad^ with Remarks By an ENGimiBE. 

(Contiaaed from pase 188 > 

To ensure the regularity and maximum accommodatioii desired, there 
must exist two species of turn-outs, or passing places, the one species sueb 
as extsts at present for the accommodation of local business, the other 
species must hare in view singly the accommodation of the 
amount of long business on the road, or the non-interference of the 
by regulating their passing places, so that at the time of starting the pokrt« 
of meeting ^all always l^ known ; this can only be effbctad by wialrwiy 
these places correspond with certain divisions of time, hours or half>bo«ra« 
and by determining an uniform rate of speed fisr all the engines el ail 
times ; or, if it should be necessary to have two descripttons of engiaaa 
on the road, and two degrees of speed, that there should be two sets el* 
passing places to correspond. To illustrate our meaning, we absll fint 
suppose that there is but one class of engines, and one rate of speed ad* 
raitted, and shall locate the passing place to correspond with hoers* Ob 
the Long Island Railroad, any given uniformity of speed will be inter* 
mpted on the distance between Brooklyn and Bedfoid, where horses are 
at present used ; this part of the road eompristag four mtlesi wiM be left 
out of consideration ; being situated at one end of the road, it wiK not in* 
terfere with our reasoning concerning the remainder; the tuinrfier (^ 
horses maintained there must always be sufficient to meet the mi 
trade ; and there are two tracks laid on this portion of the road. 

The accompanying diagram No. 1, will explain what is meant 
clearly than any description : the figures at the top and bottoffif 
pond with the hours of a day, the figures at the ends, sndieate the 
tanoes in divisions of ten miles each ; the road is assumed as 100 
long ; the distance between Brooklyn and Bedford, travelled fay 
being four miles, the remaining distance to be travelled by engines, a 
miles ; 96 miles then, is the space to which the lines in the (kagrasa 
confined : if the rate of travel is 20 miles an hour throughont, and there 
being no high inclinations, there can be no difficulty in maintaining this 
uniformity of speed on this road, the time per mye will be 3 minutes, the 
tiflM for 96 miles, 286 minutes, or 4 hours 48 minutes : if the engines are 
ready to start from Bedford at the beginning of any hour, they wUi have 
reached the other end in 4 boors and 48 minutes. I have supposed thcM 
to start from Bedford at 12 minutes after any particular hour^ fay whinh 
arrangement, they will reach their destination at the end of an hour ; if 
the start be at 12 minutes after 6, the eastern termination will be reached 
et 11 o*oloek ; any other arrangement would answer equally welli P*<oyi- 
ded always the intervals between the starts at either end coirffponfl wt^ 
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the tiraes for which the diagram is prepared, in this case, to hoart ; here, 
since the time has been assumed at Bedford at 12 minutes after any hour, 
it must be 12 minutes after 6, 12 minutes after 7, 12 minutes after 6, 4^ 
lO, 1 1, dec., and at the eastern termination, with corresponding intcnrah 
of an hour, in this diagram at 6, 7, 8, 9, 10, Sie. The upper horizontal 
line shows the Bedford end of the road, the lower the Eastern end ; the in- 
tervening 'dark diagonal iines indicate the courses of trains starting evei^ 
hour from either end, and travelling at a rate of 20 miles an liour ; the points 
of intersection of these Jines show the points where the trains would meet, 
and where, tlierefore, it would be necessary to have turn outs : if a trahi 
•tarts from Bedford in the upper line at 12 minutes after 4, (the distance 
being^ 96 miles, and the time 4° 48") it will reach the lower line or East- 
ern end at 9 o'clock ; if there were trains on -the road coming in the oppo- 
site direction, and which had started from the opposite end at intervals of 
an hour, it would meet nine of these trains at the points G H I R L M If 
O P, distant ten miles fiipart ; there would require, therefore,' to be nine 
passing places, each distant ten miles apart. The velocities of tlie other 
trains being uniform, and the same as this, and the times of starting as 
already said at intervals of an hdur, it could not possibly meet any greater 
number of trains ; nine passing places would, therefore, under this af- ' 
raogement, be the maximum ; the road, however, would probably never 
be occupied by so many trains, and the number of passio!^ places might, 
therefore, be reduced to accommodate simply the number of trains required 
for the maximum business of the road ; this arrangement would %'ery well 
answer on an inland road, but the times of the steamboat trains on this 
road being always uncertain, all the turn-outs would be required to meet 
this evil, and to enable trains to start from the steamboat end at intervals 
of an hour, without interfering with, or encountering any other trains 
which might be on the road, and which would only be on the road in ac- 
cordance with the regulated times, and would therefore in aH cases, be 
met at one or the other of the passing places, and only there. If the in- 
tervals of an hour should be found too great, and they probably would not, 
intervals of half an hour might be adopted from the steamboat end, by 
which arrangement the number of passing pliices would require to be 
doubled. The immense amount of business which such a system would 
accommodate, will be at once perceived. 

We shall now consider the effect which a second description of trains, 
with a different speed, would have on this arrangement. Suppose that it 
were desirable, in addition to the trains moving at 20 miles an hour, 
to have another description moving at the rate of 15 miles an hour; the 
time occupied on 96 miles in this instance, would be 884 minutes, or 6 
hours and 24 minutes ; and observing the same intervals of time in start- 
ing, and securing the full hour at the Eastern end, the dotted lines will 
represent the courses of this new series of trains, and the mode in which 
they would interfere with each others and with the trains moving at 20 ' 
miles an hour, the courses of which are represented by the full black lines. * 
The number of intersections, and consequently, the number of passing 
I^aces required, would be under this arrangement 30 ; with such a system 
and the road fully occupied, there would be too much time lost at the 
passing places, and the trains would not be able, probably, to maintain 
their given speed. This, however, could never occur in practice, for ' 
were the business so extensive, it would be more than sufficient to main-' 
tain two tracks. If, however, two speeds were admitted on a road, such 
as the Long Island, the same uncertainty consequent on the steamboat 
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ff 
wnfals, alroady ndf erted to, would still require this full nomber of pntiiMr 
nlaces, although the traius doily moving firom either end, might not exceed 
fke^ or six : we should have to provide, therefore, for the coutiii«;eiicj oT 
a maetiDg duriug the day at least, (for during the night, the 15 mile traiaa 
would not be iu operation,) of the second description with any hour of 
Starting, the number of passing places, would not, however, afl*ect the time 
•f the engine, since they would not come into operation probably 
man than four times in the course of a trip ; engines aud carriages, bow- 
ever, are always more liable to accidents at the passing places, than on 
suiy otlier portions of the road ^ tlie less niimerous they are, therefore, the 
better, and hence, the great advantage which .would accrue from having 
but one rate of speed for all trains, wliether carrying freight or passen- 
gers ; in the one case, the number of passing places would be nine ; in the 
•Cber case, thirty ; the same number of trains could be on the road 
io the first case, as the second, and the intervals of starting would be 
the same, the greater speed of one portion of the machinery would in- 
duce a creater expence for repairs in proportion, but this might be fairly 
•ei agamst other advantages which accrue from the single rate ; the 
fednced liability to accidents, the uniformity m the construction of the 
machines used, and the saving of attendance at the turn-outs. 

The diagram No. 1, may be viewed as a tabic showing the operation of 
Ae trains at any point of the road ; the scale of passing places at one 
end, and the corresponding letters will further illustrate it 

Beference will now be made to diagram No. 2, for the purpose of ap- 
fteciating the effect of a given amount of business on the road, on the 
eaoie system ; we have there supposed eight trains to leave either end of 
ibe road daily, an amount of travel and business which would ^irobably 
exceed the average dem:uids for many years to come ; of these eiglu 
trains, four are intended to accommodate the Boston business, two for 
pas s e ngers, and two for freiglit, and these are supposed to travel at the 
rale of 30 miles an hour ; the other four are intended to accommodate 
Ae island business, two for passengers, and two for freight, and travel with 
a speed of 15 miles an hour. The letters A B G D, indicate the times of 
starting of the Boston trains from Bedford, the accented letters A' B' C D', 
ibe times of starting of the Boston trains from the Eastern end, and 
moving towards Brooklyn. The letters £ F G H, indicate the times of 
starting of the accommodation trains from Bedford ; the accented letters 
K F* & H', tbe times of starting of the same description of trains fron^ 
tbe Eastern end. 

The intersections of the lines marking the courses of the different trains^. 
thow the passing places required ; these, under this management, would 
be 13, but this limited number of passing places would not admit of that 
variation in the times of starting, which, at the Eastern end, must always 
exist ; although, tlierefore, not more than thirteen turn-outs would be in 
operation in one day, there would be the full number (30) required to 
meet tbe irregularities of the Eastern end, and accordingly, one turn-out 
would be in operation one day, and another another, corresponding with 
tbe starts* 

We now refer to diagram No. 3, which exhibits the manner in which 
the same number of trains would be accommodated, on the presumption 
that these trains, instead of travelling with different velocities, travelled 
with one and the same velocity, viz : 20 miles an hour : in this case, the 
distances between the turn-outs would be equal throughout the road» in 
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iVie other case, the positions of the turn*out8 are very unequal To meet 
this particular amount of business, nine turn-outs would in diamm No. 
S, be required, there being nine intersections ; if we add anomer turiK 
oat, there will be ten in all, distant each ten miles apart, and this nnmber 
of turn-outs would accommodate as well, all changes in the timet of tfaa 
trains, and all additional or extra trains occurring at intervals of an hour* 
Iflines be added to the diagram for trains starting at any other corres- 
ponding hours, such as 13 minutes after 8, or 9, or 10, from the Bedford 
end, Ar at 7, 8, 9, 6oC, from tlie eastern end, it will be seen that they do 
not elicit in their intersections, any new positions for turnouts, bat that 
tihey will always be comprehended under one or other of the ten turn-outs 
already mentioned, and the positions of which are exhibited in the dia- 
gram by horizontal lines, corresponding with the figures for miles. BaA 
ail arrangement, therefore, it will be seen, would accommodate a mtich 
greater amount of business than is likely to exist for some time to come, 
and such an arrangement, therefore, with a single truck, or, that explain- 
ed in diagram No. 2, is assumed as amply sufficient to accommodate the 
demands of the public, and satisfy the purposes of the road. 

Recollecting the remarks which led to the above considerations, rela- 
tire to the capacities of the road, and having in view the entire adequai^ 
of a single track arranged as above, I shall now proceed with my object, 
which was to introduce a more perfect system of drainage, without in- 
creasing the outlays usual at present, and also without impairing the 
efficiency of the road in respect of accommodations. 

It will be proper to consider first, the value of the present width for the 
purposes in view. Fig. 1, represents the road in cutting, and the manner 
in which its width is disposed of; in conformity with the fact of its being 
graduated for a double track, the single track laid occupies one side dt 
Che centre line, and the space on the other side is in the meantime unoc- 
cupied. This unoccupied space is frequently appropriated, especially when 
there is no prospect of a second track being required for some years, 
towards securing a depth and width of drain, which the legitimate side 
does not admit of. This mode of draining, however, is contingent and 
temporary, and will not militate against our assertion, that there does not 
exist a sufficient provision for this purpose, if it is true that the legitimate 
side, or space, belonging to the side of the track laid is inadequate. I 
ot^aerve, first, that the intention of the drain being to prevent the water 
from remaining and settling in the superstructure, the level of the bottom 
of the drain should be below the level of the bottom of the superstructure, 
otherwise, when, during raioy weather, the drain is full of water, that 
water will natundly find its way below, and among the timbers of the 
•Qperstrocture, instead of being drawn therefrom when existing theie. 
3d* The superstructure is always supposed to rest on a foundation of 
gravel or sand, or broken stone, and it is important that this foundation 
should at all times be free from moisture ; this foundation for the super- 
structure, we shall estimate at nine inches in depth. When the natural 
earth is not of this description, it is usual among engineers now, to re- 
move that earth, and replace it with suitable materials : the bottom of the 
drain, then, ought not only to be below the bottom of the superstructure, 
hut below the bottom of this foundation. When the earth, on which this 
foundation rests, is clay, the importance of this assertion will be sufficient- 
ly obvioud ; when the earth is itself very good gravel, or sand, and which 
mimits, therefore, easily of the percolation and passage of water, the water 
not being retained so long, the evil produced will l^ proportionally less. 



^1^ Description of ihc Long Island Railromd. 

Qo tbe firat divisioa of the Long Island Railroad, the jtuff u of 
nature, but on the remainder of tbe road> every variety will occur : 3d, 
tbe sides of tbe drain must have a certain slope, and be formed of a ukA^ 
teria) not easily removed by water, otherwise they must be cootuuu^j 
bjreakiug, caving in, and heuce, the drain filling up. Tbe natural slope 
of sand is 1^ to one; in gravel or sand, therefore, the slopes cannot be 
less for drains, but this slope will not be sufficient, far no earth can main* 
tain the same slope when wet as when dry, and wet sand or gravel will 
not maintain aslope of 2 to 1, far less 1^ to I. Sand and gravel, however, 
unless the gravel be very coarse and heavy, arc easily displaced and re* 
moved by water ; the particles possess no cohesive properties, nor are iheir 
component parts sufficiently massy to enable them to resist the action of 
water, hence the slightest current removes them from their position, and 
it is well known that no ditch, cut through sand or gravel, maintains its 
form for any length of time ; these substances are therefore entireljr 
inappropriate. 

The side drain A, of fig. 1, is shown in figures 4 and 5, on a larger 
scale, marked there a' and a'^ : in fig. 5 c (and c on fig. 2 and 3,) ahowa 
the sills and additional pieces laid at the junction of rails ; B shows the 
mode of laying additional pieces at the junction of sills, and in fig. 4* 
D shows the mode with two sills, dispensing altogether with the addi- 
tional pieces ; in the first instance at C, the bottom of the drain, when 
in its perfect and best state, is six inches below the bottom of the silla ; 
in the second instance, at B, the bottom of the drain, if 4-inch plaok 
is used, is two inches below the bottom of the sill, or three inches with 
3-inch plank ; in the third instance, at D, the bottom of the drain is thiee 
inches below the bottom of the sill. Again, and on the supposition that 
there should be nine inches of sand or gravel below tbe sills, and that this 
portion, or immediate foundation, should be always as exempt fi^m mois- 
ture, as the nature of the case will admit ; the line m of fig. 5, will cor- 
respond with this depth for the track laid with single sills, or when addi- 
tional pieces are not placed below, as at C, and this line or depth will 
then be found three inches below tlie level of the bottom of the drain, as 
represented in its best state, the line m' corresponding with tbe mode B, 
wdl be seven inches Lelow the bottom of the drain, and the line mf' cor- 
responding with the mode D will be six inches below the bottom of the 
drain. We see, therefore, that if the form of the drain could be main- 
tained in sand, and it cannot, it would always, when occupied by six 
inches of water, flood the plank^, and would necessarily be entirely Inef- 
fectual as a drain in removing water from the gravel or sandy or broken 
stoncion which the plank rests. In summer, the sand would become soft 
and pliable as quicksand, should there happen to exist a stratum of clay 
below it ; in winter, the same, or any materials, would, by the action of 
frost on the water, be swelled and distorted, and the superstructure with 
it ; but the drain will rarely be found in the perfect state in which it has 
been supposed ; a days' rain will rapidly obliterate all trace of a drain 
formed in sand or gravel, and as the damage done by tbe choking of the 
drains is rarely perceived until the rain or storm is over, the evil haa 
reached its limit before it is known. 

The mode in which the water acts on sand may be generally understood 
from the sketches of the same drain a'' a"' a"", where a" shows how tbe 
water first encroaches on the slope, and the side of the drain next the 
track, a'" where the slope has slightly slipped ^nd filled up the drain, and 
a"" where, after a repetition of the previous process, the dope has slipped 
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nMure exteoAively, and reached the rail. Those vrho buve trafelled on tlM 
Camden and Amboy Railroad, the Washingtoo Railroad, or indeed on 
almoAt any other Railroad in the spring months, most have obserred la* 
stances of this description ; at least they must have observed the gangs of 
men at work there, on the ditches and slopes of the deep cuttings, repair* 
ing JUJch shps ; generally it is true, the slipping has been occasioned as 
much by improper steepness of slope, but either defect is sufficient of itself 
to produce this eviL It is very evident, then, that it is not sufficient that 
the ditches be of ihe requisite size and depth, unless they are lined with fi 
material which wdl maintain the form originally given, while they are sub- 
jected to the action of water. I n the case of the ditches before us, the size 
and depth are insufficient, if the materials of which they are composed 
were good. These, however, are equally inappropriate and unavailable, 
and until abetter system is introduced, the same interruption and expenoes 
must be met every spring, as occur now to so great an extent on nearly 
every road in operation. 1 shall now. propose the correction of both of 
these evils, by way of inducing at least tliat consideration which the 8ub« 
ject deserves. 

It will be borne in mind that I do not propose to eradicate the evils and 
expences attending the present system, without incurring additional outlay 
for the same nomviai extent of convenience ; that is, comparing a single,- 
as modififsd, with the present single tracks, doable with double. I shall 
indeed endeavour to show that in this instance, no additional expense will 
i>e incarred, because a single track is competent to do all the bnsiness re** 
quired ; the second track, therefore, instead of being provided for nowy 
is Altogether deferred, and the expense attending the improved system de^ 
sired to be introduced, is compared with the expense attending the exca* 
Yations made at present professedly for a double track. If this has beeft 
abready sufficiently explained, the repetition of it here must be ascribed k^ 
the aversion to any thing like that quackery which would offer an vmp&t* 
tantimprovement at no additional cost That the advantage can be gBinecl 
in this instance, without additional outlay, is the consequence of the previa 
ous neglect of advantages in arrangement, by whioh the suggested im«« 
provements in this respect, if my ideas are correct, wiU balanee^the ad#* 
tiooal outlay, which (with a double road) would otherwise have beta 
necessary for a better system of drainage. I may make myself more* 
plain, when I revert to the width at present adopted on single tracks, whidt 
ia either 16 or 18 feet ; the road proposed, b essentially fi single tmck,but 
the width required, will be 23 feet ; if, however, all the business of tlie 
road can be very sufficiently accommodated by a single track, then the 
money which would have been otherwise employed and expended in 
grading for a double track, with very imperfect drainage, is proposed to be 
applied to the perfecting and securing the single track from the intemip« 
tii^s and expensive repairs incident to a double under the present 
system. 

Fig. 45 shows one half of a single track, as proposed to be improved , 
the dark line nnn and corresponding slope, show the manner in which 
the road would be graded in a gravel cutting. If the excavation was elay^ 
and it was therefore required to place nine inches of gravel on the sui^Me 
on which to lay the superstructure, tlie dotted line^ oconneeting with the 
darii line n it would then show the fcmn which the grading would aMomew 
F#r the present, and with the view of comparing the expense, we tbsctt 
suppose it to be gravel, since with any other earth the other proeestf off 
nukmm^ mm inekes, and replacing by gravely woaM be common to ImIi 
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and indeed would be more costlj on the preseott than the one pn>* 
fneed. During the process of ezcaration, all stones, or at least a aoffieieaC 
cfoantity for the intended purpose, of from three to four inches diHineter« 
would be laid aside/ When the graduation had been completed accordni^ 
to the dark lines, these stones lying in the excavation in heaps at sbort 
iotenrals, would be applied towards lining the side drains for nine iDciiea 
ia depth, as shown in the sketch. Their size and weight would enable 
them to withstand any "flow of water likely to occur, or at least any qoas- 
titf which the siase of the drains will udinit. These stones being laid wiffc 
a noderate slope of 1^ to 1, which is sufiicient for such gross materiala. 
acd being individually large and heavy, may reasonably be expected to 
maintain the original form given to the drain, with but little repair lor a 
great length of time ; they would prevent the action of the water on the 
ioside next the sleeper, and would therefore exempt the sleeper and aill 
frem being undermined, instances of which occur occasionally at present. 
On the slope side, they would prevent the water from infringing on the 
bottom of the slope, undermining on that side, and would therefore, thaa 
fiir exempt the slope from any liability to slip, provided it were originally 
formed, with an indination such as the nature of the earth opened should 
require : the side drains having been thus completed, catch water drains 
aie cot along the tops of the slopes, to intercept the surfoce water from tbe 
fields. These small drains are of great service to the slopes, hj prerent* 
ing the surface water, which sometimes collects in considerable runs, from 
fl<Mving down and disfiguring them. This object will be still further ae- 
enred by laying the stuff removed from the catch water drains in the form 
of a small mound between the top of the slope and the drain ; the fonce 
shoald be placed outside of the drain, that the company may always have 
iIm power to use and repair it, as circumstances may require. The gra- 
4oa^n and draining having been thus far perfected, the superstructure is 
laid on the line a a of any proportions required. It should not, howerer, 
be sunk into or under the grade, but simply laid on it, rammed solid as 
asiial, and the track afterwards filled in hard with gravel to tbe surface 
of the sleeper ; the bottom of the sills will then be twelve inches abore 
tiM bottom of the drain. The stones forming the sides of the dnnn h&xk^ 
large, will obviously allow any water to pass freely from the gravel beknr 
the sttii into the drain, and the frequent communications from the snrfiwe 
•f the road, laterally to the drain by little open cuts between tbe sleepers, 
will, to a great extent, prevent the water from reaching the gravel foiin. 
tfartion. 

Figure 16 shows a mode of forming the side drains, which might be 
found convenient where stones were very plenty in the excavation, or 
when land was of sufficient importance to render a few feet less width of 
ground an object ; the width necessary by this mode, would be three foet 
Ems than by the other ; fig. 15 would require 23 feet of roadway, and fig. 
16 only 20 : when the excavation was through rock, something of the same 
form of road-bed would be proper. 

In both of these figures, there is but one half of the track shown, tt» 
other half being in every respect similar ; C is the centre line in this case ; 
should space for a double track, at a future time be required, the dotted 
Hoes on either section, will show the relative positions of the side drains, 
and tbe additional width to be excavated, d and c'' in this case becoming 
eentral points ; the additional width required, would, in either case, be II 
feet ; this excavation would always be taken from one side, and as the 
i|MMe oeeopied by the drain might be occupied during the operBtion, Aere 
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"Would be ample room to work either carts or cars, without ititerferiog i» 
the least with the business of the read. If a space of four feet from the 
near rail was secured, to avoid any interference with the existing tiuck^ 
there would still remain 16 feet of space in which to excavate wuKkmiI 
interruption. 

it will now be proper to submit an estimate of the expense, from which 
a comparison can be made : for this purpose, we shall assume 12 feet att 
aa averajre depth of excavation on the road, and estimate for 100 feet of 
length. This depth will probably be a minimum, and the g/eater the depth' 
the greater will be the difference in quantity and expense in favor of the 
mode proposed : we refer simply to tig 15. 

Excavation 12 feet in depth and 23 in width, for 100 feet ^nb. YOi. 
of length as per fig. 15 ------ 1822'2 

additional from side drains, . • - . - 40*7 



1862*9 



Excavation 12 feet in depth, and 26 feet in width, for 100 

feet of length, as ordinarily assumed for a double track, 1955*5 
additional for side drains admissable on this system, 11*1 



19666 



The difference, -.-... 103*7 

We shall assume the price in either case, at 20 cents per 
cubic yard, including the haul into an embankment, 
which, as an average price, is probably a minimum. 
With 26 feet width, then 1966. cub. yds. at 20 cu. $393 32 

For the single track as proposed, and witli 23 feet of 

width, we have 1862*9 cubic yards at 20 cts. - - $372 58 

The stones laid aside for the drains having been al^ 
ready paid for as excavation, the laying of these, using 
wheelbarrow and spade, may he estimated at 75 or 20 
cents, say 20; 38*8 cub. yds. of stones laid at 20, 7 76 

380 34 



Difference in favor of the mode proposed, - - 12 9^ 

or $685*34 per mile. 
In the proposed width of 23 feet, by which the comparison is made, thi. 
soiliDg of the slopes has been kept in view, and the additional width neces- 
sary to this end secured ; the soiling of the slopes, and seeding them, it^ 
with all earths, and on all roads, a necessary provision against slipping 
and running, and the outlay necessary to effect this end, as well as any adt 
ditional outlay for draining* is not an expense incurred to obviate remote, 
and therefore it might be said, superlative repairs ; but lepairs demanded 
yearly and monthly, and which are not prospective deductions from the 
levenue, but immediate in their operation on the yearly dividends of the 
road ; the ditching) or draining;, it is obvious, can never be secure while 
the slopes are insecure. It has already been said that the only slope which 
maintains its form on the first division of the Long Island road, is the 
one slope which was soiled, and whose surface has become firm and se* 
cure against even the most violent rains : the security afforded by soiling 
the slopes, is generally so perfect and so beneficial in its results, that the 
practice must ^eij soon be universally introduced ; it prevents the stuf^ 
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fhfm slipping into and obstructing the ditches, it is therefor* necessary to 
their proper action ; it prevents the encroachments on the adjoining pro- 
perty vi;hich not unfreqoentlj occur from the slopes breaking and Ml'mg 
in ; it secures for the same reasons the stability of the fences and obviates 
the inconvenient repairs attending them, and the damage which ensue* 
fK>in their insufficiency by the escape of stock upon the rail road ; it redu- 
ces in common with the improvements in draining vastly the amount of 
occasional and uncertain labor required on the road, as well as the amount 
of daily attendance. When the slopes of an excavation are to be soiled, 
the soil is removed from the surface of the ground at the commencenaeot 
of the excavation, and laid aside until its completion, when it is thrown upon 
and spread over the slopes; the slopes are then immediately seeded. 
The proportion of stufl^ laid aside for this purpose having been already 
estimated and paid for in ttie estimate for the number of yards entire 
in a twelve feet cut, we have only now to add the expense of replacing 
it on the slopes, but the price already paid for removing it was 20 cents, 
which supposes a haul of some distance with cars or cart; the laying it 
aside, however* was not worth more than 1*2 cents, and the additinnai 8 
cents we must take into account now under the expense of replacing 
it; the expense of replacing and spreading it may be worth 16 cents, 
or including the seeding, say 20 cents; taking 8 cents from this, we 
haVe m cents as the proportion now due for the additional labor ; the 
sloped will contain \3-2 cubic yards for 100 feet of length, equal to 
at 12 cents $2 64; the difference in favor of the U,3 feet width pro- 
posed, including the expense of drainage, when compared with tlie 26 
feet width was shown to be $12 98 in 100 feet; if from this we de- 
duct the $2 64, there will still remain a favorable difference of $10 34 
or $545 93 per mile. There remains, however, still another deduction 
to be made from this amount, on account of the additional width wiiich 
will be required at the passing places; this deduction will depend on 
the length allowed to these passing places; if their lengths be esti- 
mated at lOOG feet each, that they may be enabled to admit more than 
one train, and if they occur every 10th mile, the proportion per mile 
on which the increased width will occur, will be 100 feet ; if we suni- 
marily estimate t\i^ cost of grading at $12,000 per mile, this will amount 
to about $200, and the result in favor will then be $200, subtracted 
from $545 95, equal to $345 95 per mile. The turn outs for the ac- 
commodation of the local trade can always be located at the terminal 
points of excavations, and the additional expense incurred by these 
will therefore form but a small fraction of the cost of graduation. 

If, then, I have been able to express clearly my own views, I have sought 
to establish first, the insufficiency of a width of 26 feet as a double 
track for the purposes of drainage and the safety of the road ; next 
the sufficiency of a single track, for any amount of business likely to 
occur on this road for many years, even should the travel and trans* 
portation equal that of the Boston and Providence rail road, and it will 
not probably exceed it; and again that in view of a single track be- 
ing sufficient, the defects inherent in the present system (for want of 
space) may be removed and the drainage rendered very complete at 
an expense less by $346 per mile, than the cost under the present 
system when the road is confessedly imperfect, and although graded with 
a view to a double track, more than one is not intended to be laid or used, 
while one will at all accommodate the trade. The advantage will be, 
that the same amount of trade being accommodated by the perfect as 
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hy the Imperfect system, a great amount of a annual expense for oces* 
Btonal repairs, delays and accidents, will be saved and the yearly dlTidendft 
be proportionably increased, 

(To be coatlnued.) 



From the Southern Recorder. 

Office Board of Commissioners — Western mid Atlantic Rail Roddm 

Mahietta, July I4tb, 1836. 

To His Excellency G. R. Gilmer: Sir: — In consequence of the ab- 
sence of Major Joel Crawford, President of the Board, from the State^ 
on important business connected with the interests of the Rail Roadi 
the duty Kas been devolved upon me, of making a quarterly report of the 
progress of the work, and the condition of the road, entrusted to the 
care and direction of the Board of the Commissioners for second quarter 
of the current year. 

In the early part of April, contracts were entered into for the grading 
of upwards of fifty miles of the road, and the work of construction hai 
been progressing at an increased ratio up to the present month ; and ftt>m 
the report of the superintendant of construction, and the character and 
competency of the contractors employed on the work, the commissiooere 
have the best assurauces that the grading of that part of the road, now 
under contract, will be completed by the first of July next. The scarcity 
of provisions in the section of country through which the line of the rail 
road passes, and the difficulty of procuring efficient laborers at this season 
of the year, has necessarily retarded the operations of the contractors, and 
the amount of work done on the various sections under contract, has fal-» 
len short of the anticipations of the board, but it is confidently believed^ 
that after the labor necessarily bestowed upon the growing crops are com- 
pleted, the services of laborers will be procured on reasonable terms, and 
in such numbers as will answer all the exigencies required for the com^ 
pletion of the work within the time specified in the contracts. 

The amount of expenditures during the second quarter of the current 
year, on account of constructions for road, formation, masonry, bridge 
timber, cross ties, right of way, and pay df engineers engaged in the eon'> 
fltructive department of the service, agreeably to the pay roll, as exhibited 
in the return and abstract of work done in the month of April, May, and 
June, with the vouchers for the several amounts paid, is herewitii sub* 
mitted, together with the vouchers for the expenditures incurred during 
the first quarter of the year ; and also the quarterly report of the chief en* 
gineer, to which I respectfully beg leave to refer your excellency, for « 
luU and comprehensive view of the condition and progress of the work, 
and for other important information connected with this great Work of 
internal improvement. 

The commissioners have been untiring in their efforts to procure the 
right of way, on the route of the Rail Road, and have succeeded in ob* 
taining deeds of concession from nearly all the resident landholders in 
the , counties of DeKalb and Cobb, on terms deemed reasonable t and in 
cases where exorbitant damages have been demanded, recourse has 
been taken to arbitrations, or the final award of special juries will be re- 
sorted to. In the prosecution of this delicate and unpleasant busiBese^ 
the commissioners have met with difiioulties and obstacles little to have 
been anticipated in the commencement of the enterprise. As the oon* 
etroction of this great work was obviously intended for the special beae^ 
fit of that portion of the Cherokee counties through Which it runs, it 
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eonfidendy beltered that the citizenf of thofe counties would harre^rie^ 
with each other, in setting an example of liberality and zeal, in forward* 
iog the progress of the work ; and as the lands on the line of the road 
were enhanced in value by reason of the contemplated structure of tlie 
road : the land owners would have considered that enluincemcnt of value, 
stt n:uple con>pensatiou for the concession of the right of way, occupied 
by the space of the road, and airy other im^onvenience they might be sub- 
ject ta, in consequence of the structure of the road formation ; but it ha» 
had a contrary effect upon many of the land holders, who now demand 
coapensation for the land to be occupied by the road« and damages at a 
rate proportioned to the increasing value of the land. There are, however^ 
fliMne honorable exceptions, as we advance upon the line, some are 
found who aire disposed to act the nobler part, and consider the bene6ts 
tkat themselves and iheir neighbors will derive from the road ample 
compensation for the sacrifices of a small portion of land and mnterials 
employed in its construction ; instances of this highminded and generonir 
bearing, may be found at the Chattahoochie river, Marietta, Etawah 
river, and at several other places. 

The board have resolved to oflfer an additional portion of about fifty 
miles of the road for contract, from the 8th to the 13tb of October nexf^ 
beginning at the sixtb section of the third division, and extending to the 
valley of the Conasaiiga river, as indicated in the chief engineer's quarterly 
report, above referred to. By the adoption of this measure, a larger field 
of enterprise will be opened to oi>r citizens^ and a greater point of attractiotr 
be given to industry and enterprise ; and as i he time of letting will take place 
at a season of the year when the great business of agriculture will have 
been completed for the year, slaveholders and others engaged in the ftu'ni-' 
ing interest, will have an opportunity of making their arrangements, so 
as to employ a large portion of laborers in the rail road service during 
the faU and winter months, a business deemed much more profitable than 
the growing of cotton, at the present low prices of that staple article of the 
southern states. 

The route of that portion of the road, about being offered for contract, 
traverses such a level region of country, and the work of construction wilf 
be so light, that the grading will doubtless be completed nearly as soon 
as that portion of the road under contract ; and will enable the chief 
engineer to employ to advantage the services of that portion of the corp9 
of engineers now about to engage in the survey and location, to* the Ten* 
nesee river, after that work shall have been completed, which is intended 
to be effected by the time of the next letting. The residue of the road, 
about forty miles, can be placed under contract, in time to be compfeted 
before a supply of iron can be procured from Europe^ or at least put in 
such a state of forwardness, as to offer to the commissioners the option of 
commencing the laying of the foundation at the terminus in .De Kalb 
county, or at the Tennessee river, as future exigencies may dictate, or a 
sound and economical policy may require. 

It is believed that iron can be transported from Ross' landing, on terms 
much more favorable than can possibly be afforded from Savannah, to the 
terminus in De Kalb county, having to encounter the heavy expense of 
transportation in wagons over a considerable portion of the route. The 
commissioners will, however, give to this subject that mature considera. 
tion its importance demands, and adopt the course which may seem most 
conducive to the public interest. The getting of sleepers, or cross tiea 
for the railroad has been measurably suspended, except on the immedi- 
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«Lte line, or space occupied by the road, the season of the jear beinf^ ub- 
propitious for the cutting of the timber to be used in contact with the 
ground ; and as the process of Rjanizing timber for railroad purposes, 
attracting public attention, tlie commissioners are desirous of living tbe 
subject a thorough investigation, and if tlie result of tlieir inquiries should 
be favorable as has been represented, and the cost of the process not being 
greater than eight' or ten cents a piece for ties of eight feet long and six 
inches square, good economy would dictate the adoption of the process, 
lis timber can be sawed with great neatness and accuracy by steam saw* 
mills placed on the line of the road, and cost less the Ryanizing process 
included, than the old method of selecting and hewing heart timber ; as 
nny description of timber answers tlie purpose, tbe process alluded to, 
rendering it impervious to putrefaction or decay« 

It affords us great pleasure to state to your Excellency, that from in- 
formation derived from an authentic source, the most perfect good feeling 
prevails on the part of the Stockholders of the Hiassee Railroad Company, 
toward the authorities of Georgia, and that they are pressing forward 
their work witli a zeal and energy commensurate with the importance of 
tbe undertaking. Regardingthis road as a valuable auxiliary to our great 
State enterprize, I cannot refrain from expressing to you my deep soli- 
citude for the prosperity and final success of the Hiwassee ro^d. Run- 
ning from Knoxville, a distance of ninety-five miles, to the Red Couocil 
Crround, on the Georgia boundary line, a junction witb the State road can 
he effected by a branch of not more than fiHeen miles in length, and cannot 
fail to be as advantageous to Georgia, as it will be profitable to the Stock- 
liolders of the company. This branch should be constructed by the State, 
as it will be within the limits of Georgia, and cannot fail to enhance the 
Talue and importance of both roads, and tend to unite tlie interests of the 
people of each state, and to strengthen the bonds of union and good neigh- 
borship. 

I beg leave to remark, tbat should the Legislature of Georgia at tlieir 
next session, continue to pursue the wise and patriotic policy, that has ac- 
tuated their councils for the last two years, in regard to the works of in- 
ternal improvement, and afford the necessary facilities for carrying on 
this great work to a speedy and successful consummation, two years 
more will not elapse before the state will begin to realize the benefits of 
this politic and enlightened legislation. In estimating the future advan- 
tages of this road, allowance should be made for the constant advance of 
the country through which it passes in population and business. The 
fertile regions of tlie western counties are rapidly filling; with a wealthy 
and enterprising population, and increasing in their business, wants, and 
capacities. TTie Western and Atlantic Rail Road will form tbe main 
link of the great chain of rail-way communication, from the southern 
Atlantic cities to the populous re^ons of Tennessee and North Alabama, 
and furnish a thoroughfare fi)r travel and freight unequalled in the south- 
ern states. 

The consequence must be, that when the several branch rail roads, 
now in a train of execution, are completed, the amount of business that 
will be done on the road, will far exceed any calculations that have been 
made upon the facts, as they have heretofore existed ; and this rail road 
will naturally become the main thoroughfare between the western states, 
and the commercial cities of Georgia and South Cat'ohna. 

Very respectfully, your obedient servant, Cs^^s 1. Bolton, 

President (pro tern.) Board of Com*r$. 
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It is but little more than two years since the grotiDd was broken for tbe 
commencement of this Road, and that part is now open for travel whiefa 
is considered ahogetbcr the most difficult of construction, and attended 
with the greatest expense. 

This rapid progress under ordinary circumstances would have been a 
tkiatter of surprise, but is still more so when we reflect that it has been 
made during a compression of commercial affairs unprecedented in this 
or any other country ; a condition of things which, we may venture to 
assert without arrogance, would have ctinvulsed Society, and revolution- 
ized Government, in any civilized nation of the old world. Yet, with afl 
ibis aeceheration, it is believed that no part has been slighted. Every 
improvement which eiperience could dictate, or ingenuity suggest, has 
been adopted, and the Koad constructed with special reference to strength 
and durability. 

But we are not to be the sole jud^res of our labors* They are to be 
submitted to a competent tribunal. The public, whose comfort and se- 
curity are to be essentially affected by them, will soon decide how far 
success has crowned our exertions. 

The last twelve hours have produced an important diange in the rela- 
tlons of Salem to her flourishing neighbor, the metropolis. Her condi- 
tion to^ay is very much the same as if some invisible po^er, during tbe 
flight, had removed the town, witli its unconscious inhabitants, about ten 
miles to the southwest. We could almost fancy that there was more 
truth than fiction in the magical incantations ascribed to her ancient in- 
habitants — and that the old witches of 1692 had actually come back, to 
play off their pranks on a good wholesale system. Notwithstanding the 
employment of every means hitherto understood to shorten the distance 
between the two places, — a Turnpike, second to none in excellence, and 
a superior line of Stage Coaches, — yet it is now reduced nearly to one 
third of what all these could accomplish. We tliink there will be no 
cause to regret the change, and that the expectations of our citizens will 
be fully realized. When this project originated, much anxiety had for 
some time been felt lest the old lines of accommodation were to be broken 
tfp, and that Salem, instead of being an important point in the transit of 

Eassengers to and from the East, would be completely isolated, and lose 
er comparative standing. 

Her citizens perceived that great exertions were making for the eon- 
"Struction of a Railroad, which was intended to divert the main travel to 
the interior, and to deprive her, as well as the other towns on the sea- 
board, of the advantages they have enjoyed since the settlement of the 
Cotmty, of being in the direct channel of trade and communication with 
the East. They could not calmly regard such a contingency without 
making some effort to avoid it. 

A subscription was first opened for a Railroad from Salem to Boston, 
IChd papers were circulated for another in continuation to the Eas^ . But 
it Was soon thought advisable to unite the two, and the project in the lat- 
W form was fkvorably entertained by many of the principal towns in the 
'IU>unty, where a great number of shares were taken. 

Tbe proprietors of East Boston, wbo had a few years previous made 
HA ttHiilaeii^ttfid application to the Legislature for a charter to build a road 
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to Salem, were induced to subscribe large!/ to oura, as soon as they im» 
curtained it would be located through their Island. The success of the 
enterprise is in fact very much owing to the large interest taken by these 
gentlemen, and we hope their spirited action will be compensated by a 
foil share of the anticipated benefits. The object sought for, we believe, 
'will now be achieved^ since there can be no doubt of tlH; extension of this 
Road to the confines of the St&te ; and sooner or later to the extreme 
£astem section of the Union* 

If the only consequence of the Road to Salem is to secure to her what 
she at present possesses, it will accomplish a tr.ily valuable purpose ; for 
she has much to lose. Few towns can boast of so many solid advaata* 
ges. f|Ve think it can be said with truth that none of the same popiilMon 
can be named where so large a proportion of the inhabitants enjoy tiM 
means of comfortable living, and where exists more intelligence and mo" 
rality. Exempt from the many evils incident to a great city, she possesses 
every substantial benefit. — AU the ordinary secu of religion here ind 
sympathy, and ample accommodation for publie worship — Charitable 
and humane institutions exist nowhere in greater number or on s mors 
respectable footing. The man of literature, science and taste, may here 
have access to an Athenseum containing one of the choicest libraries in the 
country, to an excellent collection of Native Antiquities, and to the &n% 
Cabinets of the Society of Natural History and the East India Mussum, 
the latter of which contains, as is well known, a collection of nre and 
valuable curiosities, equal, if not superior, to any of the kind in Europe 
or America. With a government that scrutinizes every expenditure, a 
well regidated police, a most liberal provision for public instruction, ele* 
vating the character and condition of the common schools — with com- 
fortable and airy dwellings, clean streets, and though last not least, a 
fountain of the purest and softest water, supplying in abundance tbs 
utmost wants of the inhabitants, and pouring health into her borders:-— 
with blessings like these, and others innumerable, we may venture to re- 
peat, that old Salem has much to lose. Her citizens may rest content, if 
the strength and character of her population are utiimpaired — if tbs 
means are preserved for the maintenance and continued enjoyment of such 
institutions — if the timely adoption of a generally acknowledged improve^ 
ment should be efiectual in retaining her merchants and others, whom ths 
commercial advantages which other places afford might tempt to deseft 
her. Owing to the general extension of commerce and the competitioQ 
in trade, very litde of the business of Salem is transacted at home. Her 
merchants, who by their early enterprise enjoyed nearly a monopoly of 
the East India trade, and could then dispose of their goods from their own 
warehouses, are now obliged to seek the great marts of the country for ths 
sale of their cargoes ; so that very few of the vessels actually owned in 
Salem ever enter the port. Their intercourse with Boston must necessa- 
rily be constant, and they will new be subjected to a trifling loss of time 
or money in their transactions. In fact, the cost of travel on the Rail- 
road« if made use of every day in tlie year, would be less than the differ* 
ence between the rent of a bouse in Salem and one of equal qualhy m 
Boston. 

The ordinary time required to go to Boston over the Turnpike, may bs 
fairly set down at two hours. If an individual were to visit Boaton am 
Railroad only twice a week, and to aave one hour each way over the sld 
mode, his gain in a single year would bs two hundred and eight horns $ 
or, satimatiog ths day atiwehps hoursi (fer those lost sis lakes Asm lbs 
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Iie#t pn'rtof the t^entj-four, especially in winter,) lie would have a clesr 
^n of seventeen days ; a saving of some consequence to an induatriotis 
loan, and important to every one who has a just estimate of the value 
of life. 

Ao expensive undertaking to deepen the water at the wharves in the 
8outh River, is now nearly finished, which, in connexion with the Rail- 
road, may induce some of our raercliants to store their goods at home ; if 
not in the expectation that the Road will brin^ purcliases, at least in view 
of the facility which it offers to convey their i;^<ioLiri lo market at any 
of the year. 

The continuation of the road through the couaty of Essex, will, 
caoDOt but beheve, add greatly to the profits of the enterprise, and mate- 
rially extend its usefulness. It certainly would not be safe to proceed 
with a work of this nature, carried on by private subscription, cm a mere 
theory of the advantages to result from it, and leave the subject of an in- 
come to some doubtful contingency. States may wisely enter upon pro- 
jects where immediate benefits can be conferred for the sake of a supposed 
future and permanent good. But so great is the expense of constructiug 
a durable Railroad, with every proper attention to economy, that the risk 
of individual loss is too serious when undertaken by private means, unless 
a condition of things can be shown, giving e\ery promise of a profitable 
investment, — unless, in fact, a location is chosen between two towns hav- 
ing constant intercourse, or through a country containing a thickly settled 
and busy population. If this view be correct, where can we look for a 
mors favorable location than the projected line of the Enstern Railroad T 
The statistical returns to the last Legislature present a flattering exhibition 
of the resources and industry of Old Essex. These fall short of, ratlier 
than exceed, a correct estimate, and no account is rendered of the foreign 
commerce, which employs a large proportion of the capital of the eoantry. 

The Northern towns, viz. Amesbury, Andover, Boxford. Bradford, 
Haverhill and Methuen, are found to contain 18.000 inhabitants. Leaving 
out these towns, and also Lynnfield, Middleton, and Saugus, and not likely 
to make use of our Road, we have seventeen towns through which it 
really passes, or to which it will be easily accessible, with a population 
amounting to 74,000 ! No considerable part of this number will be found 
concentrated at any particular point but the inhabitants are well diffused 
over the whole line of the road. Their pursuits are such as to create a 
Goiutant intercourse with each other and with the metropolis. This acti- 
vi^ arises perhaps from the circumstance, that the several branches of 
industry are conducted principally by individuals ; there being but a small 
amount of corporate property in manufactures located in this part of the 
country. 

The whole value of the cotton and woollen goods manufactured yearly, 
is estimated at $391,000, which, deducted from the general returns, leaves 
an annual produce of mechanical and manufacturing industry, carried on 
by private means, valued at $6,150,000, only $1,500,000 of which can 
be claimed by Salem. The Cod and Mackerel fisheries in seven of these 
towns yield a yearly valoe of $1,000,000, and is on the increase. When 
we consider, in addition to these, the extent of the Whalefishery, in which 
tirenty-seven ships are now employed, and the immense capiml invested 
in foreign commerce ; the various mechanical pursuits dependant upon 
these* and the amount of labor required in Agriculture, we think we may 
salely conclude that the inhabitants of this part of Essex, at least, are not 
slumbering in idleness, and their occupations such, that every facility of 
intercommunication granted them must prove highly serviceable. 
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Wd beliere a cose is here presented wbere the coiistraction or a R«il-» 
road, with any tolerable regard to economy, must yield a lair return to the 
projectors ; and this, were it even to terminate wiiiiin the county of Essez^ 
But we are not to stop here. 

The States of Maine and New Hampshire will^ ere long, seek to unite 
themselves more clpsely with the capital of Massachusetts, and through 
that with the great States of the West and South, and in so doing they will 
naturally adopt the most obvious means^ In a climate where wintei^ 
reigns^ for six months of the year, the impediments which might arise from 
heavy snows, are too apparent to be disregarded in the construction of u 
long line of Railroad* In order that this should be serviceable during the 
winter season, at which time its great benefit is to be expected, the milder 
and less exposed regions must be sought. A seaboard route, in these 
States, besides being less subject to accumulations of snow and ice, would 
be more direct than one through the interior. So that, whenever the con- 
nexion is made, our Road, on this account, as well as on many others, will 
offer advantages which can be found in no other direction. We may, then, 
fairly presume that to-day is completed the first link in the chain which b 
to bind our good city of Boston with the East. 

A short time only can elapse before Massachusetts will be so intersected 
with Railroads, as to leave but a small part of the State without the 
benefit of this great improvement* May we not expect the most prepi- 
tlous consequences from the^ change? 

With the completion of the Eastern Railroad, the Taunton branch to 
New Bedford, and a route through Plymouth to Cape Cod, the seaport 
towns on the coast will be so united as to form as it were one great com- 
mercial emporium, the extremes of which will be only four or five hours 
distant from each other, and possessing a mercantile fleet of nearly one^ 
third the whole tonnage of the United States, and equal to that of the 
City of London in 1832. The merchant of ^ewburyport may then meet 
his friend from New Bedford, on 'Change in Boston, and each return 
home to dinner with the greatest ease. The farmer of the interior will 
find the Great Western Road offering to him a speedy and economical 
conveyance to market for his surplus produce at all seasons ; while the 
manufacturer, now depending for the transport of his goods upon naviga- 
tion frequently closed for months in the year, will find a safe and com- 
modious passage to the West, even in mid*winter. It is* by encouraging 
works of internal improvement like these, by giving every aid to commerce 
and mannfactures, by promoting the frequent intercourse of her citizens, 
by countenancing every reasonable project for the benefit and extension 
of her Capital, in the prosperity of which her own greatness is involved ; 
and by thus creating a just and patriotic sentiment of state pride, that 
Massachusetts can expect to retain her population, and to hold that poli« 
tical rank to which she is fairly entitled. Her sons must be made to 
realize that the fields of honorable exertion are still open at home — that 
the barren soil on which their eyes first opened, has proved a blessing 
rather than a curse, by arousing the energies, quickening the invention to 
provide the means of subsistence, and calling into action every power of 
mind and body. 

Where the earth . spontaneously pours forth its fruits, man becomes 
slothful and degenerates. The fertile plains of the South and West may 
tempt their imaginations with the vain hope of competency and ease, but 
can yield no product compared with the moral advantages which here 
surround them. If we cannot boast a climate of perpetuu spring, we are 
at least free from the noxious and pestilential vapors of an exuberant 
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tegetatiofi. The rude winds of the North may not greet the poet's ear 
with half the iweetne88 of the balmy zephyrs of the West, but they breathe 
no deceitful iafluence. They come not to captivate with mijd peiTomes, 
and the poison of death lurking beneath ; but they sweep boldly and fear^ 
lastly over the land, bearing nothing but vigor in their train ; tinging the 
ebeek with the ruddy glow of health, strengthening the nenres, and bra- 
cing the sinews of industry, and elevating the whole physical and iotel« 
leotOal condition of man. 



Louisville^ Cincinnati and Charleston Railroad Company. 

The President and Directors of this company met in the city of Lex- 
ingtoD on the 27th of August. Present, 

Robert T. Hatnb, President. 

DIRECTORS. 

From Kentucky. — Robert Wickliffe, Gen. James Taylor, Dr* Richaid 
•on and J. B. Casey, Esq. 

From North-Carolina, — Dr. Hardy ami Charles Baring, Esq. 

From Tennessee. — Judge Reese and V. W. Humes, Esq. 

From South Carolina.^M. King, B. T. Elmore, Col. R. 6. MiHs and 
Dr. Dunnovant. 

The President made a full report of all the measures to be adopted for 
the prosecution of the work since the last general meeting of the Board, 
from which it appeared, 

That Banking privileges had been conferred upon the Company by the 
States of North and South-Carolina and Tennessee ; and that measures 
had been adopted for putting the bank into operation early in the winter ; 
that the State of South-Carolina had subscribed a million of dollars to 
the Road, and had guaranteed a loan of two millions more, to effect which, 
6ea. James Hamilton had proceeded to Europe ; that Tennessee bad 
subscribed $650,000 to the Road, and that the amount of public and pri- 
rate subscriptions exceed eight millions of doUars, including two railfiana 
taken by the Stockholder in the Charleston and Hamburg Railroad, ac- 
cording to the terms of the contract with that Company. It fiirther ap- 
peared, that in conformity with the directions of the Stockholders, at their 
last general meeting, the Charleston and Hamburg Railroad (extending 
from Charleston to Augusta in Greorgia, a distance of 136 miles) had been 
parohased, and was in a course of rapid improvement — the Road in its 
entire extent ("with the exception of a few miles, which will shortly be fin- 
ished,^ having been embanked^ and a new and improved iron having been 
alreaoy laid down for upwards of 100 miles, and the balance of the new 
iron having been ordered from Europe. It appeared, that although these 
exteiMtve improvements had necessarily been made at an expense cpn- 
•ideniUy exceeding the present receipts, yet that the business and income 
of the Road were very large, and constantly increasing. The receipts 
exeeed one thousand dollars per day, and the travelling, on an ayerage, 
exceeding one hundred passengers daily. The following Table was ex- 
hMted, giving a comparative statement of the business and receipts from 
the tinie the Road went into operation up to the 1st July last ; from which 
h will be seen that the business of the last half year, has been greater than 
at any fbrner period e 
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Statement of the income of the Charlestoo Railroad, and of the number 
of passengers, and bales of cotton transported thereon, with the amount 
of the receipts on account of passengers, and freight and the mail. 



In 1834, 
In 1835, 
In 1836, 
In 1837, 
1st half of 183d, 
Do. 1837, 



No. of passengers. 
26,649 
34,283 
39,216 
41,554 
23,618 
22,506 



Ain't of passage. KnCi of freight. 

79,0r>0 83,214 

109,576 131,762 

129,982 140,033 

131,232 138269 

80,548 78,046 

71,202 45,581 



In 1634, 
In 1835, 
In 1836, 
In 1837, 
Jst half of 1638, 
Do. 1837. 



Mails, etc. 
4,294 
8.374 
1,597 
10,663 
5,541 
5,294 



Total. 
1 60,559 
249,753 
271,613 
280,214 
164,231 
122,077 



Bales of cotton. 
24,567 
34,760 
26,497 
34,395 
17,872 
6,220 



It further appeared that the main track of the Charleston and Ohio 
Road, leading towards the Mountains had been laid off, from a point on 
the Charleston and Hamburg Road, 62 miles from Charleston to Colum-. 
bia. the capital of the State, 65 miles further ; and that contracts had been 
made for the execution of the work, which was going on rapidly and suc- 
cessfully. Surveys have been executed along the ^hple line from Charles- 
ton to Lexington, and it had been ascertained that the Mountains can be 
passed with locomotive engines, at grades less than had been adopted on 
other Roads ; and that no serious obstacles were presented to the con* 
struction of the work on any part of the line. 

A report was made by Major M'Kee, the resident Engineer, accompa* 
nied by maps and profiles, showing the result of the survey on the several 
linea ^om Knoxville to Lexington, by Cumberland and Wheeler's Gaps. 
Among the important facts disclosed in this report, is the discovery of a 
new pass, by what is called Big Creek, (near Wheeler's Gap,) which 
promises to afford a ready passage across the Cumberland Mountains^ 
without the use of inclined planes of stationary engines. This Gap has 
been ordered to be more accurately surveyed. 

On a memorial from the subscribers in the neighbourhood of Covingtoa 
and Newport, setting forth that, in consequence of the alteration in the 
charter, by which the Company is relieved from making the branch ex- 
tending from Lexington to the Ohio river, in the direction of Cincinnatii 
they had determined to apply their funds at the proper time, to the making 
of that branch, for which purpose charters had been obtained, it was 

Resolved, That these Stockholders should be permitted to withdraw 
their funds accordingly, which having been originally subscribed for that 
object, could not justly be devoted to other purposes. 

A committee was appointed, consisting of Messrs. King, Wickliffe and 
Taylor, to enquire and report on the state of the funds of the Company 
in Kentucky, and the measures now proper to be adopted by them in 
this State, and we subjoin the following extracts from their report and 
resolutions, which v^ere unanimously adopted. 

From the report of the Resident Engineer, read by him to the Biiadl, 
and submitted to the Committee, and the minute explanations given by 
him of the maps and profiles of )he several surreys from KnoxviUe ta 
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Lenngton, it is maDifest that a safe and practicaUe route exists for a 
railroad from KooxvilJe to Lexington. The present situation of the Coca- 
pan/, and the yet unfinished state of part of the surveys, should prevent 
the Board, at this time, either from adopting themselves a permanent 
location of this Road, or from recommending such a measure to the 
approaching meeting of the Stockliolders. But it is a most cheenng fact, 
and ought to animate them in their arduous undertaking, that every one 
of the main routes surveyed is practicable, and affords a location for the 
Road, at an expense far within the means of the States through whose 
territories the portions of it will pass. The Company will persevere, and 
they look forward with confidence to the assistance of those States, for the 
completion of the Road within their limits. Under the existing regula 
tions of the Company, every cent contributed by the States re8pecti%*ely, 
will be devoted to the erection of the Road within their several boundaries, 
until it be there completed. So that, as your Committee confidently 
believe, in no event that can occur, can their citizens fail to be benefitted 
by their assistance, to its full extent : and your Committee sanguinehr 
hope that the time may speedily arrive, when a continuous railroad from 
Lexington to Charleston, will give to Kentucky the full benefit of a direct, 
speedy, and economical connexion with the Atlantic, and all the advan* 
tages of an excellent seaport for her growing and highly valuable com- 
merce — where she can find a steady, ready, and good market for all her 
rich products, and for all those supplies required by her industrioos, 
affluent, and enlightened population. She has but to will it, and it shall 
be accomplished. Ypur Committee cannot doubt that she will consult 
her true interests and her own honor, and come up with her own high 
spirit and unfailing enterprise to aid in this grand work, and entitle her- 
self to the lasting gratitude of all her children. 

Until Kentucky does make an efficient move in this matter, your Com- 
mittee can neither flatter themselves nor the Bocu'd with the expectation 
that any successful progress in it can be made within her limits. She 
must set an example to her citizens, before they can be induced to engage 
in it with the zeal and determination which its great importance deserves. 
Tour Committee believe that, were she to ratify the banking privileges 
that have recently been granted by the three other States, through whose 
territory the Road is to pass, that ratification would go far to secure to 
her the benefit of the Road, and as your Committee are convinced, she 
may render that benefit certain, by joining the two of her sister States, 
who have so nobly and liberally contributed to the funds for erecting the 
Road, and will hold shares in it proportionably to the amount subscribed 
by them. 

3d Resolution, That the County Court of Fayette, and the individual 
sabscribers in Kentucky, be invited to pay the last instalment on the 
slock subscribed by them ; and that they be assured that every cent here- 
tofore paid by them has been faithfully and exclusively employed towards 
the defraying of the expenses of explorations and surveys within this 
State, and all that may be hereafier paid by them on their subscriptions, 
shall be expended within the State of Kentucky, until the road be 
completed. 

5th Resolution, That a survey as recommended by the Resident 
Engineer in his report, be made of the Gap across the Cumberland 
Bfoantain, to the eastward of Wheeler's Gap, tliat ascends on the one 
side by Indian or Big Creek, and descends on the other by Davis's Creek; 
and that the expenses of this survey defi^yed from the funds raised in 
the State in which the pass is situated. 
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6th Resolution, That an application be made to the Legislature of 
Kentuokj, at their next session, for their concurrence in the act granting 
Banking privileges to the company, and for such further aid as thej may 
think proper to extend to our enterprise, and that the President of the 
company be requested to ottend the Legislature, to urge this application, 
if he can attend consistently with the interests ot the company. 

The following resolution, offered by Mr. Wickliffe, waa also adopted, 
▼iz. : — 

Whereas it appears from the report of the Resident Engineer, that far- 
ther surreys are necessary, to enable the Board of Directors to locate the 
Road from the city of Lexington, through the county of Fayette, to the 
Kentucky River. 

Resolved, That the whole of the funds to be raised by the county, shall 
he applied, first, to the surveys, location and construction of the Road, 
and the depot, in the county of Fayette, as aforesaid. 

After transacting much other business, the following resolution, offered 
by Judge Reese, was unanimousty adopted ; after which the Board 
adjourned to meet at Ashville, N. C. on the 17th of September. 

Resolved, That the measures adopted since the opening of the General 
Board at Flat Rock, in October last, (as reported by the President,) be, 
and they are hereby approved of and confirmed ; and the President be 
and he is hereby authorized, to adopt such measures as maybe neeessary 
to carry the^ame into full effect ; and that a committee, to consist of the 
Directors residing in Charleston, and of those residing in Columbia and 
its vicinity, be, and are hereby appointed, to consult with, and advise the 
President as to the further measures to be adopted, to complete the repairs 
and improvements of the Charleston and Hamburgh Road — to provide 
the means for paying for the same, and for such an organization thereof 
an they may deem desirable, with authority to borrow money on the credit 
of the Company, and to call for another instalment when necessary ; that 
the works now in progress be prosecuted to the extent of the means at the 
disposal of the Company ; and that all the necessary appropriations be, 
and they are hereby made. 



CCoDtinaedfrom page 129.) 

Minutes and Proceedings of the Institution of Civil Engineers, containing 
Abstracts of Papers, and of Conversations for the Sessions of 1837. 

May 23, 1837. 

The President in the Chair. 

The paper by Mr. G. H. Palmer, commenced at the last meeting, 
having been concluded, a discussion took place on the duties of Engines. 
The question was asked, whether the water raised had been actually mea* 
sured, and whether the calculations were not made from the known con* 
tents of the working barrel. It was the opinion of several present that 
the duties had always been ascertained in the latter manner. An engine 
in which the Cornish system is adopted, near London, has a duty of fifty 
millions, and the Coniish system of clothing was considered as effecting 
a very considerable saving in fuel. 



^' Account of some Blasting operations through the white Limestone on 
the Antrim Coast Road, in the north of Ireland ; by William Bald, 
Civil Engineer, M.R.I.A., F.R.S." 



Proceeding* of the InsliiulioH of Civil Engineers. 

lo the commencement of the paper, the nature of the Antrim Ck>mst a&d 
of the white limestone, and the method of blasting, are briefly described. 
This Umestone is similar to the chalk of England in the flints which it 
contains, but it is exceedingly indurated. From the results of the blad- 
ing of several large masses of rock, it appears that one ounce of powder 
will rend 14*12 cubic feet of this limestone when in blocks; wbereas tlie 
saoie quantity of powder was required for 11 75 cubic feet of looae whin- 
stone blocks. The specific gravity of t'»e white limestone is very nearij 
2*760, and of wh'mstone or basalt about 3*200. The induration of white 
iMoesCone may be estimated from the fact, that two men will bore mu 
foot deep in half an hour, the diameter of the augers or jumpers being 
from 11 to 2 inches. 

A table is given exhibiting the diameter of the auger or jumper used, 
and the number of inches of gunpowder put lu^one pound of gunpowder 
occupies thirty cubic inches, 'i'he force of the explosion of gunpowder 
i* assumed to be as the cube of the line of least resistance ; if tbe 011^ 
ounce of gunpowder will open a distance of 1 foot of rock, 2 feet would 
require 8 oz., and 10 feet 1000 oz. There will be some difficulty in 
aaceriaining the line of least resistance in stratified rocks, since the rock 
may be fissured, or some bed or opening may lie near to the line bored; 
but the hypogene rocks, as granite and sienite, lying in compact oustra- 
tilled masses, present no such difficulty. 

The paper is accompanied by drawings and sections, and showiug the 
mode pursued in blasting down high clifis, by boring at the toe of the 
rock ; the i)cculiar character of the veins commonly called scull veins, 
from their strong resemblance to the satures of tlie scull, which traverse 
the blocks of white limestone : and concludes by expressing the impor- 
tance of collecting accounts of Uie quantity of gunpowder consumed per 
cubic yard in blasting the various kinds of granite, sandstone, ^&c. ; also 
the diameter of the augers or junipers ; the depths bored, and the quantity 
of gunpowder the most efiective. 



May 30, l&i7. 

The President in the Chair. 

'** On the results obtained by Mr. G. H. Palmer, respecting the Maximum 
Duty of a gi^en quantity of Atmospheric Steam ; by Thomas Webster, 
M.A.,Sec Inst. C. E." 

The object of this paper was to show, that the result obtained by Mr 
Palmer, in his paper on Steam, read at the two previous meetings of the 
Institution, coincides very accurately with the authenticated accounts of 
the. best Watt engines. In the calculation made by Mr. Palmer, no 
account is taken of the heat rescued by employing over again the hot 
water. This, considering the relative quantities of latent and sensible 
caloric in steam, may be taken atone sixth; and being taken into the 
account, we may consider that, on the principles laid down by Mr. Palmer, 
the duty done by a Watt engine ought to be about thirty-two millioiis. 

The next question is, what amount of saving is to be attributed to the 
system of clothing adopted in the Cornish engines. This it is stated may 
change the data entirely ; the qua'ntity of water evaporated may be very 
different : the quantity of heat saved and worked over again inealculaUt ; 
at present then we cannot apply any principles of theoretical caicuhttioo 
to this case. 
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^'Further Observations on Blasting the white Limestone of Antrim Coast, 

by William Bald, Civil Engineer, F. R. I. A." 

Those further observations are directed more especially to the principle 
assumed by Mr. Bald in his previous communication, that the force of the 
explosion oi^ gunpowder is as the cube of the length of ihe line of least 
resistance. This is the law which Vauban and Belidor have been led to 
assume us the result of their investigations, and Mr. Bald proceeds to 
show that his experiments confirm it. It appears from the experiipents 
there detailed, that 1*9 oz. was required for the smaller blocks, and 2 oz. 
for the larger, per cubic yard. Knowing then the quantity of gunpow- 
der us^d, and the solid contents of the blocks, we have only to extract the 
cube root of the cubical contents of their respective masses. Taking then 
the length of the line of least resistance in each of these cubes to be equal 
to the distance from the centre to the nearest point on the surface, we 
know from the preceding calculation the lengths of these lines, and it 
appears that these experiments confirm the law of the explosive power of 
gunpowder, being as the cube of the line of least resistance. 

The paper concludes with remarks on the purposes for which this lime- 
stone is adapted, and on the ravages to which all calcareous rocks are 
subject from the Pholas Dactylus, and is illustrated by drawings of the 
forms, fissure of the limestone, and of the beautifully radiated and fluted 
shell of the Pholas. From the curves traced by nature in this shell, the 
engineer may learn the best shape to be given to the slopes of breakwaters 
and harbours exposed to the ecean. 



" On Warming and Ventilating ; by James Home, F.R.S., A. Inst C.E.** 

In this paper the author describes a method of warming and ventilating, 
on the principle of spontaneous ventilation, by means of an iron stove, 
care being taken that the quality of the air is not affected by the iron 
plates, exceeding a certain temperature ; and mentions a successful 
attempt to warm and ventilate a chapel on the same plan. 

Mr. Home give^ also an account of a method which he had adopted to 
ventilate an extensive drift or level, by forcing in air. The machine, a 
drawing of which, with all the details and dimensions, is annexed, con- 
sists of an upper cylinder, inverted, and working in a lower cylinder 
nearly full of water. An attempt was first made to ventilate by drawing 
out the foul air ; this, however, did not succeed The level is 7 feet high, 
and 4 feet 6 inches wide, and driven a mile before a rise into an upper 
level ; the rise was then put up 400 feet in height ; both level and rise 
were ventilated successfully by this apparatus. The diameter of the ven- 
tifating pipe was 5 inches, its length a mile. This showed most satisfac- 
torily that ventilation could be effected by forcing in air through a great 
length of pipe. 

Some conversation took place on the power expended in producing 
this ventilation, and on the friction of air forced through pipes ; and 
reference was made to several cases which seemed to show that air could 
not be forced with effect through a great length of pipe, as for the purpose 
of blowing blast furnaces, whereas some experiments seemed to show 
that air could be forced through small pipes of 50, 100, or 150, in length, 
with the same velocity under a given pressure. . 

Mr. G. H. Palmer stated, that if lOO cubic feet of air could be forced 
through a small hole under a pressjure of one inch of water in a given 
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time, only 25 cubic feet would be delivered under the smme 
through a pipe 1000 feet in length in the same time. 

Mr. Hawkins stated, that in the old Thames Tunnel a two-inch pipe 
had been found quite insufficient for ventilation at a distance of 400 feet, 
but that a three-inch from the same bellows, and under the same pres* 
sure, had been quite sufficient. In the former case it was suggested that 
the friction of the pipe was nearly the same as the pressure in the bellows, 
so that the air was simply condensed. 

Several oth^r instances and experiments were quoted, and it appears 
that we must often consider whether the condensation has had to time to 
take effect. The air may be condensed rapidly and none forced out, but 
if the operation takes place slowly, the condensation will have time to 
take effect 



Soufh Carolina Railroad. 

A report of the South Carolina Railroad, leading from Charieston to 
Hamburgh, during the first six months of the pre:;ent year, has just been 
published. The income during the six months amounted to $164,231, 
the whole of which has been exhausted in expenses, and improvements 
in the machinery, so that no dividend can be made. There has been a 
gradual increase of income each year since the opening of the road. 

Two great improvements have been for a long time in progress, and 
one of them is nearly completed. One of these improvements is the sub- 
stitution of an embankment, for the support of the rails, on the decay of 
the timber on which they were originally supported. This is ull comple- 
ted, with the exception of about five mile^ in extent, which is under con- 
tract to be finished in October next. Before covering the wood work with 
the embankment, it has been completely repaired, The other improve, 
ment is the substitution of a heavier iron, for that which was originally 
laid down. Considerable progress has been made in this change, and 
the new iron is wanting on only 45 or 46 miles. Where the new iron 
has been laid, the expense of the repairs is much diminished. 

In conformity with an arrangement made in January last, nearly all the 
stock, viz. 19,217 shares out of 20,000 has been sold to the Cincinnati 
and Charleston railroad, and the stock transferred. The other proprie- 
tors have not refused to sell, but accidental circumstances have prevented 
the transfer. The directors recommend an increase of the rates of toD 
for passengers and freight. 



The Wtlland Canal. — You are perhaps aware that there have been 
great complaints against this canal, and that its expense is far greater 
than its income — that it is often but of repair, &.C., and fears are 
entertained that in time it will be altogether unfit for use, unless something 
be immediately done to the locks &.c. When the Earl of Durham 
visited the upper province, care was taken to make him acquainted with 
the whole matter ; he saw at once its importance, and authorized such 
improvements as will ensure the navigation of this important link between 
Lakes Erie and Ontario, upon .a much enlarged scale. The locks, 
which are now of wood, are to be of cut stone. It now requires forty-one 
locks to reach the summit levels — underthe new arrangement twenty-one 
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only will be necessary. They are to be twenty-six feet wide, and one 
hundred and twenty feet long. 

At Port Dalhousie, the outlet into Lake Ontario, there will be a 
capacious basin for steamboats and other craft, which will be entered by 
two locks, to be forty.five feet wide and two-hundred feet long. This 
basin will probably be protected by a fortification, which can easily be 
constructed ; and should it be deemed expedient, it can be made a 
strong hold. The entire length of this canal will be 28 miles and 
a few chains. I understand from the chief engineer that the whole 
of the mason work will be completed without stopping the navigation for 
a moment, as the new locks will be built at some distance from the pres- 
ent site. 

Thus in three years the whole line will be completed according to the 
new plan. At present the canal is said to be doing a good business, but 
when the improvements are completed, a large increase is expected. 
*rhere will be no want of funds. The commissioners on the part of the 
government are Col. McAuley, Dr. Joseph Hamilton, and the Hon. John 
Wilson, formerly Speaker of the Assembly — on the part of the stockhol- 
ders! Hamilton Merritt, Esq. and Colonel Creighton. 



The Nashville Railroad offers many attractions to visitors. The cars 
travel out now a distance of twelve miles, where the road meets the Lake 
— at that point a house is building designed for a hotel, which will soon 
be ready for the entertainment of guests — by the first of September it is 
expected that a few rooms will be ready for use. From the site of this 
establishment a wide and noble prospect opens — on one side the lake 
expands its blue surface, stretching as far as the eye can reach, with here 
and there a sail gliding upon its bosom ; while on the other an extensive 
prairie spreads around for miles, covered with tall luxuriant grass, 
presenting to the eye a sea of verdure in contrast with the liquid plain, 
that meets the view in the opposite direction. The scenery along the 
whole route after leavfng the city is highly interesting, and at many 
points picturesque and imposing. The sight of the prairies alone, would 
more than compensate the trouble of a visit. The vicinity of New-Orleans 
furnishes no ride into the country, in which may be enjoyed such an 
enchanting variety of agreeable and entertaining objects. The mechanism 
of the drawbridge over which the steam cars cross the canal, is particularly 
worthy of notice. By the use of a stationary steam engine, the bridge is 
moved into its connexion with the rail-way in 30 seconds, so that the 
whole work of drawing and withdrawing the bridge may be done In one 
minute. Before the skilful machinist, Mr. Tayler, resorted to the appli- 
cation of steam, an hour was sometimes spent in making the same 
movement by band — this improvement must be a great saving of time 
and labor. The rapid progress the company is making in the construction 
of the road is astonishing. Under the management of the enterprising 
President, Mr. Caldwell, and the able and accompliched engineer, Mr. 
Hord, every thing seems to go ahead. The rail track is advancing now 
at the rate of two miles per month. By the first or fifteenth of November 
it is expected that cars will travel to the plantation of Mr. Labranche — a 
distance of twenty miles from the city ; and on the first of March, the I 

road will be completed to Pass Mauchae. So soon as this point is reached, ^ 

the railway will begin to bring in a large revenue to the Company, as it j 

%irill be used as the thoroughfare for all the produce and commerce of / 

Lake Maurepas, and the adjacent country. 



39:1 Miscellaneous. 

Immeose quantities of lumber and firewood will come firom that qw- 
ter, and extensive supplies of marketin|^, in the shape of vegetabtest 
poultry, fruit, milk, game, 6lc. The grant of the last legislature will be 
sufficient to carry the road that far. I'he brilliant success and obvioaft 
adf antages of that scheme must, no doubt, lead to more liberal appropru- 
tions, till at length a general enthusiasm shall seize upon the country; 
when every man convinced of the importance of the enterprise, will put 
hit shoulder to the wheels, and push our rail cars with a rush to NashFiile. 
To briog about this desirable state of popular feeling, nothing more is 
necessary than to study and comprehend to the real extent, the facilities 
and benefits that must accrue to New Orleans from the structure of tlus 
great highway. Should every housekeeper in the city make a present of 
$500 to the Company, he would in twelve months after the completion of 
the road, find himself more than compensated in the cheapness and plenty 
with which the necessaries of life could be obtained, and the numberless 
conreniences and luxuries that were brought within his reach. Already 
the public mind begins to be enlightened on the subject, and the way the 
undertaking promises to progress is rapid and flourishing. — N.O.. 



The Cheat Bridge, — The magnificent Railroad Bridge over the James 
River, which we noticed in the course of the last week, was opened 
on Wednesday night, for the transportation of the cars. Yesterday, the 
cars from Tetersburgh passed over to the Depot on this side, within a 
few yards of the Bridge — and after 10 o'clock, two other cars passed over 
from the Richmond side to the Manchester side ; the first with the 
passengers who had just arrived in the Northern Car — and the other 
contained several ladies and gentlemen, who were willing to try the 
experiment of passing over the river on this air built Bridge. The cars 
glided over with the greatest ease — presenting the most beautiful views 
of the surrounding landscape to the delighted passengers. We understand 
the Railroad too has already been encouraged beyond calculation— and 
that it is likely to prove a source of considerable profit to the proprietors, 
by the contribution of the passengers alone. But the completion of the 
Depot is calculated to invite the transportation of produce. At present, 
the cars will pass two and fro, twice in the 24 hours — besides an extra 
car in the course of the week. We confess we take a deep interest in a 
company, which has thrown over the James River, the noblest Bridge in 
North America. — Richmond Enq, 



The Bridge of Cahzag. — A remarkable bridge is now considerably ad* 
vaoced in France, which will be one of the most remarkable structures of 
the kind in the world. It is a suspension bridge, of five arches or spaas, 
each of which is 300 feet in width. The floor will be 70 feet above the 
surface of the water. The suspension chains will be supported by colnmas 
of cast-iron 90 feet in height, resting on pedestals of masonry. 



American Locomotives, — The U. S. Gazette states that Mr. Norris last 
week shipped a second locomotive engine from Philadelphia for Austria, 
to be used on the long railroad extending to Wagram. It is expected that 
two more will be made for the same destination. This circumstance is 
highly ereditable to American mechanics, and evinces the estiniation io 
which our skill and enterprise are held in Europe. 



LONG ISLAND RAILROAD. 
"Will be issued from this OfQce in a few 
days, in pamphlet form, with Litho- 
s^raphed Illustrations ; a full description of 
ihe Long Island Railroad, by an Engineer 
— ^Tirhich it is designed to make the coni- 
xnencement of a series of pamphlets— if 
Ko^ineers can be Indnced to prepare 
them — giving full and complete- descrip- 
tions of the different Railroads and Canals 
in the United States, which are, and as 
others may be hereafter completed. 5tf 

AVERY S ROTARY ENGINE. 

7hift £ngine is now in use in various parts of 
the coantry, and is found lo possosn imporiRni 
advantages, as a driving power, for Saio-Mills, 
Flouring Mills, Cotton Factories, Sugar Mills 
«nd Machtne Shops^ over tho ordinary Piston 
Engine. 

lis advantage consists in economy in tlio 
Jtr$t cost, and also in tho cost of fael, repairs, 
and attendance. Wherever one of theia has 
been pat in operation by a person acquainted 
"with thorn, others have been ordered, and it 
will continue to bo so wherever, tbey may be- 
come known. 

Orders for Engines, and Mill Machinery 
add/essed to this officn,or to Mr. Joseph Curtin 
71 Attorney street, will be promptly attended 
to. D.K. MINOR, Agent, tf 



ADTBRTISeMBNTa. 

PATENT SAFETY FUSE, 

For Ignilitig the Charge in Blaiting 
RockSy both in dry plates and under 
icater. 



PATENT AGENCY OFFICE AT 
WASHINGTON. 

WILLIAM P. ELLIOTT, Artist, f r many 
years employed in the Patent Office^ will devotf a 
portion ox bts time to the prcimratijn ot't>apcr8 uiid 
drawings for applicant^i for Patcntx, arul attend to 
the procoring of patents for useful inventions with- 
out the necessity of a journey to Washington ; and 
will i^ve information by mail^ as to the urit;inaltty 
of the #ame, previous to apply ins for patents. 

All communications most be free of postage. His 
Oflioe is in room No. 10* Patent Office Buitdiogs, 
"Washington, D. C. i 

WasUngton, AprU 20, 1838. Jy 1 -8t 



To those acquainted with bfid accustomed to 
usin<; the FuutJ, couimerit or cJe«;riplion is uniie- 
oeifsary; to those wlio are not, we would stuiply 
obiierve, that H i* an important invention to persons 
tMijpIoycd or concerned in Blaaiingf, as by it*» ium 
that hitherto dangerous oj>eratiun is rendered as 
safe as the ordinary euipioyn;«..is of the Farmer. 
It insures cericduty, und cilVcbi an explosion as 
well under wuier fva in the driest situaiiun, adds 
niuch lo the force of the b!a»Jt, and by rendering the 
priming needle unnetes«iry, saves mnch time. 

Numerous certiiicaies from those who have 
tested llie Pu^'e, mi^ht bo given, but tho following 
id deciiifcd bufiieient. 

CERTIFICATE. 
Havin^r seen thp Patent Salety Fuse for Blasting 
tested to our sati&laction, we cheeifully certify, that 
we are convinced that it suves much time and labor 
...adds to the force of the blai*i— ensures certainty, 
and renders bhuling pe« fectly sale. Besides, it is 
\vr think, chkaper than the common straw Fuse. 
For dry blasting it is a trreat improvement; but 
for Ulaslin^ in'wet ground, it is invaJuable. iVlessrs. 
F. Hiichms & Co., contractors on the Erie canal, 
certify lliai ihoy ba\«^l»eei» engaged in the Cornish 
mines, Ku-^laiid, where the Fuse ia exclusively 
used: and ihat it hrts never lo their knowledge, 
caUJkMi a mi.-earriuge. 'J'hey confirm our aboTO 
ex[>iesjH»d opinion oi its value. We make no doubt 
Ihat it will ^on bo iu univei^al use in blasting 
<»perations 

DAVID HAMILTON, 

Superintendent repairs, Erie Canal, 
YV. J. Mc ALPINE, 
AsaiatUnt Engineer Eiie Canal Enlargement, 
J. HOUCxHTUN, 

En^zinecT Cohoea Company, 
CoHOES, December IG. ItvH. 
The Fu>*c Is maiuifactured by Baron, Biekfbrd, 
Ealesand Co. at Simsbury, Hartford Co., Conn., 
ordirs directed to them, or either of their agents, 
wdl be promptly attended to, 

Agintsfor selling the Patent Safety FuH» 



PATENT HAMMERED RAILROAD, 
SHIP, AND BOAT SPIKES. 

The Albany Iron and Nail Works, have 
always on hand, of their own manufacture, a 
luxe assortment of Rail Koad, Ship and Boat 
Spikes, from 2 to 12 inches in length, and of 
any form of head. From tho excellence of 
the material always used in their manufacture, 
and thotr very general use for Railroads and 
other purposes in this conntry, the manu- 
facturers have no hesitation in warranting them 
fully equal to the best Spikes in market} both 
as to quality and appearance. 

All orders addressed to the subscriber at the 
works, will be promptly executed. 

JNO.F. WINSLOW, Ag't, 
Albany Iron and Nail Works. 

Tho above Spikes may be had at Factory 
pHcea of Crastus Corning, & Co., Albany 
Hart ft Merritt, New York ; Jas. il. Whitnef- 
do. ; £. J. Etting, Philadelphia ; Wm. £. Co. 
fin & Go. Bostoa. 1y 



David VVatkinson & Co., Haritbrdj Cowi. 

A. G. Hazard &. Co., 135 Front-sl., N. Y., 

Eruslus Corning £: Co., 3G1 South Market- 
elreet, Albmy. N. r . 

£. F. & A. G. Smith, 29 Exchange-street, 
Rochewler, N. Y. 
. H. Kingman & Co., Buffalo. N. Y. 

Curtis k. Hand, 16 Commerce street Phihidel- 
phia, Penn. 

Pratt & Keith, South Charles-street, Baltimore. 
MD. 

G- R. Peake, Richmond. Va. 

W. B, Peak©- Fredericksburgh. Va. 

SHEET LEAD, &c. 

TBC Subscribers, Manufacturers of Sheet 
Lead, Lead Pipe, Red Lead and Litharge— have 
always sn assortment in store, and for sate, at 175 
Front Street, corner of Burling Slip. 

CORNELL & TUCKER. 

ID* Sheet Lead and I^ead Pipe for Ferti^lca- 
tious and Engineering, Milled any thicknese and 
size to order. 

Ncvh YorAr, March H), 183a 3t 



AIACCTISLMKNTS. 



GKNESEE VALLEY CANAL. 

NoTiCK — Sealed proposals will be re- 
-cei^'tfd l»y the Canal Coiniiiiyjjioners of the 
Stale if New-York, until 6 o'clock P. M. 
on the 31jit day of October next, for con- 
Mnictin<!: aboiil 50 miles of the Genesee 
Valley Canal, extending from Mount 
Morris, Livingston county, to the north 
end of the summit level nearCuha, Allega- 
ny county : totjelher with all the Culverts, 
Aqueducts, Waste Weirs, Bridges, Cess- 
pools. Feeders, Dams and [iulkheads on 
the same. Also, 83 Stone Lift Locks, one 
Guard Lock, a deep Cut near Col. Wil- 
liams of 73 feet at the deepest point, and 
averaging about 38 feet for the distance of 
half a mile: and alunnclor thorough 
cut through a spur of Portage Hills of 
nearly a third oi a mile long. Many of 
the sections are very heavy, particularly 
those in the vicinity of the Tunnel, and 
4eep cutting. 

All tlie work is to be of the most sub- 
stantial character. 

Two Lines have been located over Por- 
tage Hills, one of which is called the 
River route, and the other the long Tun- 
nel route. 

Propositions will be received for the 
coDftniction of the work on both lines, 
and the undersigned reserve the right of 
accepting the propositions for either one 
of said lines. 

Sealed proposals will also be received 
by the Canal Commissioners, until the 
time above mentioned, for constructing 
Four Stone Lift Locks, namely, numbers 
I, 2, 3 and 4 ; and the culverts and sec- 
tions numbers 12, 13, 14, 15, 16, 17, 20, 22. 
^. 26, 27. 28. 29, 32. 33 34, 35 and 36 ; on 
the line of canal between Rochester and 
Mount Morris. Also, for all the Lift Locks 
on the IXansville Branch being eight in 
number ; and the cul verts on sections num- 
bers 1. 2, 3, 4 5 and 7 of the same. Some 
of the above Locks, and Culverts have 
been commenced under con tracts, si nee de- 
clared abandoned. The proposals for such 
^ork must be made with the understand- 
ing that the contractor is onlv to receive 
pay for that part of the work remaining 
to be done ; and that he is to take the ma- 
terials on bands at the estimate of the 
Chief or Resident Engineer. The prices 
for work must include the expense of ma- 
terials necessary for the completion of the 
came, according to the plans and specifica- 
tioni that will be exhibited at the time of 
receiving proposals. 

The work between Rochester and 
Mount Morris, must be completed by the 
first day of June, 1840. That on the Dans- 
Tille Branch, by the first day of October 
1840. And the work from Mount Morris 
to the north end of the summit level by 
the iUitday of July 1842. 



The prices for excjivation and ernbuk- 
m'int. will l»e considered as including tW 
expense of shaping and triiuining (b 
banks. The owners of tlie land tliroufu 
whi^h the Canal passes, will be permltteil 
to remove the timber from the Ittie. if tSirj 
do it at such times, and in such manner. u 
not to impede the progress of the cootrar- 
tors in the construction of the work. 

Security will be required for the perfiarm- 
ance of contracts and the propoeiUooi 
must be accompanied by the names of m- 
ponsilile persons, sipiifvin;^ their aaarot 
to become sureties. If the cbaract^ aiu! 
responeihilty of those proposinjc. and tbt 
sureties thev offer are not known to tW 
undersigned, or to the Chief, or the RtM 
dent Engineer : a certificate of g;ood chu- 
acter. and the extent of their responaibiliiT, 
signed by the first Judge or Clerk of Iu» 
county in which they severally residt.wtU 
be required. No transfer of contract! will 
be recognized. The p^<ans of the stmc- 
tures, with specifications of the kinJ^ci 
materials, and the manner of constraclieo, 
will be ready for examination on the Sftl 
day of October next, at the General oflke 
of the Chief Engineer, in the village c^ 
Mount Morris ; and also at the offices o^ 
the Resident Engineers, for the wrnkto 
be let on their respective divisions; tt 
which time, ond places> the Chief, or Reii* 
dent Engineers, will attend to ^ve tfl 
the necessary information, and furaiih 
the blank propositions. The namea o' 
parties to the propositions* and the nana 
of their sureties, must be written out at 
full length. 

Persons proposing for more work 6ia& 
they wish to con tract for, must apcciiy Civ 
quantity they desire to take. 

The parties to the propositions that nay 
be accepted, will be required to msAm 
into contracts immediately aAer the ac- 
ceptance of the same. 

The undersigned will attend at Mount 
Morrison the 31st day of October, to re- 
ceive propositions; and they reserve the 
right of accepting such propositions only, 
as they deem for the interest of the state. 

Dated September 22d, 1838- 
WM. C. BOUCK, 
JONAS EARL, Juo. 
JOHN BOWMAN, 
WM. BAKER, 

Actios Canal CofmnisMonen. 



TOPOGRAPHICAL DRAWING. 

For instruction in this and other branch- 
OS of Drawing useful to the professiott, 
apply at this office. 
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AUVEaTtSEAl£NT9. 



PRESERVATION OF TIMBER. |o»<i pcrfeclly willtKlcod ll:c! func«f rol, whiJxtr 

numerous oilier KnrciitieiiH weie do^troyed in » 



THE PROPRIETORS of ihe invonlion ol 
ho late Roberl Bill, of London, by which 
•VocmI may be i<i»l(iratt:d throughout with o 



fifth part of that lime Oilnr piccrH Meier 
ptuced »n Die isea. by the master uhipwright at 
Shtiernei'B ; and while wood, considered imper- 



I^ompo&ttion which has been iound an efficicni|vious lo lhi» gribble wo m, was nearly eitten up,. 
>reservative against ordinary decay, iho drySijojo remained untouched. Some specimens of 
•ot, and the gribble worm, having made 6Ucli.ti„,bor,Fo prepared were placed in I he earth at hi* 
improyements thereon as havu rendered the|3iajt.^ly»g yard, Deptlord one half iheir length 
procous more simple and cificient, are prcparcdihemg buried, end ihe oiher half protruding- 
liter inlo contracls for tlio prepaintion ol above ground, and pieces cut from the same 
ler, and to dispose of tlio right of using thetrtc, but unprepared, wern put in competition 



LO 

timber 
patent process. 

Xho method in question is believed lo afford 
a cofnple.te protection to wood, even in ihe 
most ezposen and disadvanlageou.^ positions. a> 



with them; at the end of five years the former 
remained unchanged, the latter entirely de- 
Ntroyed, 1'ho^o experiments prove that the 
inferior sorts oftiii bor may be made, at a smal^ 



o less ctist than any other which has yet beonjexpensc, far more «iurable than oak, or perhaps 
proposed. It is applicable lo every case in.any known wood from which great national 
which timber is employed: and is I'articularlylijenefiis may be derivid. 
worthy of attention in the blocks with which 
streets are paved, the rails and sleepers of rail- 
roads, the frames and planking of the gales of 
canal locks., the timber used in bnilding docki: 
and wharves, when the ravages of the worm 
are to bo feared, and the piles and the beam? 
used in every species of hydraulic construction. 
The details of the process may bo loarnedi and 
terms made known, on application to 

JAMES TREAT. 
General Agent of the Proprietors, 
iSo. 4, Wall St. i\ew York. 



Cerl{ficale9. 
I have witnessed a number of the experi 
mental operations, made for tho purpose ol 
testing the practicability of Robert Bill's pro- 
cess for the preservation of timber. In these! 
it was shown, that by tho add it ion of improve^ 
roehtsto the originnl method, tho perfect seas 
oniiig of timber, by the separation both of it; 
sap and ancombincd moisture, could bo effect. 
ed : that almost eve»y description of wood on 
which experiment was made, was thoroujchiy 
saturated with the protecting material ; and 
that in tho single instance, (heuilock,) through 
whose pores tho injection was not complele, 
enough wa^ done to exclude all access of 
moisture. Tho proprietors have certificaies of 
the exposure of wood, piepared by Bill's method 
to the most severe trials, for a space of five 
years ; but wi*ro not this proof in their posses- 
ttioni it would bo clear, from the high antiseptic 
properties of the material they employ, thai 
woodi fully saturated with it, cannot be Rub 
jocttoanyof the ordinary causes of decay, Jhe 
power of the same material to repel ihegribble 
worm IS universally admittcd.evcn when mere- 
ly applied as a coating ; but when injected 
Ihfoughoal, it must act us a perfect protection. 
Columbia College. N. Y. May 25. 1838. 

JAMKS REN WICK, LL.D. 
Professor of Natural and Experimental 

Philos'iphy and Chemistry. 

Certifieate given by the British Government to 

Robert BtT. 
* Timber prepared by Mr. Robert Rill was 



JOHN KNOWLES. 
Secretay of the Navy Board. 

Geneva, N. V. 15th June, 1838. 

Having seen several specimens of Wood satu- 
rated with Coal Tar (so called.) and hcDevinjf 
its use would greatly tend lo the prescrvatioi* 
from decay of oil exposed timber, in structures 
for Hailrouds^ Bridges or Canals, I recommend 
its adoption, and believe said wood would prove 
lo be one of the greatest elements of economj 
that iias over been introduced into works wheie 
limber forms a chief material. 

J.G.SWIFT, 
Late of the U. S. Army 



LOCOlVIOTlVE ENGINE?*. 

The subscribers have for sale in Eng- 
land, on account of whom it may concern : 

Two very superior light locomotive 
engines with tenders, ifcc, complete. These 
engines are suitable for road)?, the super 
structure of which are of wood with tlat 
bars. They are of Bury's celebrated 
pattern, and would no doubt give grea.t 
satisfaction : also — 

Two f) wheel engines of 11 tons weight, 
with fuel and water. These engines are 
of very superior workmanship. One of 
them could be delivered at New York, 
and the other in Philadelphia ; 

ALSO — 

Two 4 Avhcel engines, warranted by the 
manufacturers not to weigh more than 7i 
tons, with fuel and water. These engine» 
are of a lot of 8 made at one establish- 
ment, n'^ a particular pattern- Some of 
them . :o now running, and givo very 
grrui satisfaction. 

A.&G. RALSTON & CO. 
South Front st. PhtlAdelphia, • 

Who have on hand 800 tons of T rails, 
2i by 5-8. 2 by i, l-i by i, 1 1-4 by 1-4 and 
1 by 1-4 fiat bar rail road iron- Also 
Rims for Locomotivcs,cars,&c.&c. Orderfi 



pat into the dry rot pit in his Majesty's yardjfor rail roatl iron execuled as usual, 
Woolwicht whore it romainoJ for five years, 3 2iu 



'\ 
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ADVERTISE MENTS. 



NOTICE TO RAILROAD CON- 
TRACTORS. 
Western and Atlantic Railroad of the State 

nf G^rgia, 



THE NEWCASTLE MANUyj 
TURING COMPA^7 

Con'inae to furnuh at (he workf ataft?^ 
town of Newcastle, Delaware. Lteamotir 
other Steam Enginem-^Jnck Bcnw% W' 



In^addition to the 50 miles of tht9 rail- j iron work and Hmm and Iron Cosoor 
road farmed oat for construction in April InmJs connected with Steainbooti, RatlfiM> 



Mill Gearing of evtfty deacription ; Ctrf ^i 
(chilled) of any pattern and aiza, ivith ti!r« 
•d\*o with ^vrought Tire«; Sprine^^ F- 
Bolu lor < nm; Driving and other W-i 
Loct>:notiv««. 

The works liejnp on an extenave Sc»^ 
ders will be executed with prom |»t new aod'^- 
CotnmunicaticnA addressed to Mr. Wi'- 
Lk>bb, 8 iperifltendent, will meet with br.' 
auenui.n. ANDREW C. GRAV. 

Pre«Klcntof the Newcastle Alanu/ir' . 
Xewcastle, Del. March 6, 1638. i 



last, the grading and masonry on another 
equal portion of the same work> is now 
offered for contract. 

SEALED PROPOSALS 
Therefor, will according^ly he received at 
the office of the hoard ot'coiAmissioners in 
Cassville, Cass county, Georgia, hetween 
the eighth and thirteenth of Octoher next, 
durintC which time, engineers will be in 
attendance on the line of the road to point 
out the localities, and explain hy the aid 
of plans and profiles of the route, the na- 
ture and extent of the work to he done. 

This portion of the route traverses a 
limestone reo:ion, abounding in springs, 

and streams of fine water. The climate The Flndents of this cour«5 will aj»cr 
of the country is miidand salubrious. The ; the Co'Iege on Mor.dny lat October. Cao- 
frosts of winter are never so severe as to j lor ndmission inio the t^everal claaea v 
prevent easy and successful gradincr.even < exaaiined on l>iday, 28ih Scpiejnber. 
ID the most inclement part of tliat season . | TUo object of this course ia to atTord l^ ' 

The time for the fulfilment of contracts i person? as may nut wiah, or may not - 
will be amply sufficient for this purpose. — pared to enter upon the classical uatlks^' 
This and all other conditions relating in the college, full iosiraction in the nui- 
tliereto. will be exhibited in printed pfopo 



Littrarif and Scientific Course oft 

hia iJolUge, 



aals and articles of agreement, blank cop- 
ies of which win be in readiness for inspec 
tion, filling and signature, at the time and 
place above designated. 

Credentials setting forth the character 
and competency of the contractors un- 
known to the commis.sioDer8 will be re- 
quired. 

By order of the board of Commissioners. 

S. H.LONG, Ch'fEngV. 
Office of the W &A.R.R. 
Marietta, July 12, 1838. 4 4t 



NEW ARRANGE MENT. 

aOPES FOE INCLINED PLANBS OF RAIL.UOADS. 

WE the subscribers have forniod a co partnership 
under theslyk- and firoi uf FoUor vSt CoJoman. for 
the nianufacturin;; and selling otUu(>orf for inciinHl 
planes of railroadH, and f«>r oilur umv, oiii*r to pnppi y 
ropes for inclined planes, of any lenijih rrquired 
without splice, at short noficr, the numufa-uirinL' 
of cordage, heretofore carried on by 6. S. DurJof & 
Co, will lidonc by the m<'W liroi, i.'ie s;unc super- 
intendent and machinery are ein|iloyed by the new 
firm that were erajiloye«l by ^. S. Diirlen & Co 
All orders will bo prt»j»crly anenilcd to. and rn^cs 
will ho shipped tonny jiort in Ujc United States. 

12th month. I'itli, iiiif). Hudson, Coluujbia 
County, Stale of Now- V'nrk. 

. Roivr. c. folgi:r. 

33-tf GLOn-JI:: CULEMAN. 



tical, mixed, and phyaical scieneoi. ^or 
parpo>e ihcy are admitted to the inrtxc'' 
of the profe-si-ors of those department** t^-' 
tilled lo nil the privileges of atodtou t^ 
regular cl.if scs. In addition, lh<nr hiw c" 
I unities of part^ning iho studioa of EDgi?'^ 
ralorc and history. The cuurae ^t* ' 
planned w-th much care, as a prepan^" 
•he professions of the civil engineer, Ui« ^' 
tect, or Iho conductor of manufacturei«u- 
order, m ire- effectual ly to acoofnpltfh ti»**' 
Jects. additional instructors are ea^:!^' ^ 
arrangcm»ot« made to teach the pracUc**^' 
i:ineerint»in the fie'd, tho use of iDsUniD^p^'' 
manipulations of practical chenii8lrjr« ww'* I 
ural, g^comotrical, and topographical ^**'* 
Szc. For these objects, great faciliti* •'^'^Z 
forded in the increase of the apporattii, w**^ 
and collections of the college. 



A CARD. 

A yeunjET man of unexceptionable cbtr»f 
Imving: a desire to become practicaHy ■^"'' 
ed with the business of a civil enginWi f^"' 
fully offers his services to any R**''**''***^'?., . 
as an assistant. Ho has soma koowl* 8 
matheiuatics, and is capable ^^ ^^^V[ 
matliomatical instrument, having ««n^ . , 
prenticeship at said bosiness, but i« I'M" . 
this rasas uro by a preference for mora ^^^^^ 
Personal application at the office, o'/Z'^pj, 
dressed to tho editor of tt.e RailroM Jo*" 
will meet with duo attention. 
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It is to be distinctly understood, that for the period from January to July 
qfthe current year^ 1838. no numbers of the Journal will be issued; and that tlM 
volume will commence with 1st July^ 183H. 

%* Post MisTEns are respectfully requested, in case a subscriber baa removed 
from the place, or does not call for the Journal, to return the nombers, and inform 
to tthat place he ha9removedi or tbe reasons assigned for not taking the numbera 
out of the office. 

N. B TW Sheets— postacre three cents for any distance under, and Jive for any 
dista' ce over 100 miles. 
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M; W. Bai.i)wiNt 3IaH«faetwer af Lotumeltee Sffittn Engine*, Sto- 
lionery Engint», Sit amboat Engine*, Railroad JOarAintry, Sugar Mipir 
4*«- Jrt-r UreaA Sirttt, I'hiladtlpkia. 

c*tolbrr>iiii>»in3Cuin)cniH, vvheie theoincieijnoii n'il.ii K&niiia iraiann: 



Hnrii'liurgh nrxl Luninari I'a 

LiRIn ScbBflkill. 
mbfrltixl V»llrj, 



BoKnH 



J fp.*! 



BiMien BihJ Wenx^rr, 
Uliu ind SdHnri.-t«li, 
IUimhIImt Bnil Sicihm^-v, 

KwtirwerBixl TniwmnJs. 
eiiiiton and rnn llwluii, 
Ifliniltf Cuh). 
MtiliMNi anil liiilUnapuIii, 
fl.,Crag.RoBJ. 



Ttoat rtw BDnpMiT leitiinunnTf, it will be w 
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Philadrtfihia anJ 1 
Kew-Jatwv Tnn-j-uiialioa Co. 
MortNBndEMcj, 

Philtde])>liia,Wilimnar(iil i 
Charlraina and Haniburj;, 
Cemral Ji«il, SnTannih, 

Au'jiHia RuilriMiJ, 

M»nn>eltiilrimit, 

Coiiiinerciil Railr"!". VickebuiR. 

West Feliciin*, 

Mobile aniJCeclai Uinl, 

Tutrumbia iind DrrniHr, 

DetreinnJ Ypai oa<t, 

Ailnnn and Tel«H 

Laku WkniCD m.! ^.Je«|«> I 
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ADTEItTSBSimKT*. 

M tV. 8. manu&iAnrej ibreo^^dessct of Cosing ^<M. 1, i?, anJ 3. Mm^ of^tTie «bu>»i 

«iigiruM hclonff to the 3(1, or smaiter clasa, and many of them have been in use from two id 

ffomi years, aw [tteneai en^ncn arc very much iinpiove4. One of theiirsC ctas^, mroutly 

^uilt, haaikawa ovvr tiie Cohtiniittt road^ (lart i>f wfatch has an aaoemiiiig ^rajQ or45 feet 

|jer iniiti, 3ft ioaded uarc iv^ighin^ 187 Ukiis, equal to about "^09 tons on a level. 

OrJer«foren|(UK»or machtnery pntmeilyoxecotetl, on afipiicailoo to M.'W. BALD- 
WIN, PliUa<iei4>bUhor4o £. i^ MILLEO, bb agent, •foromatiacu in thedty^afNe«r Voik. 



Tike 4aRo«vin^<cd(irT(«^«!d of tbe/mcrtisof theae enginefltbavelwen faee'tvcd fttom <M&oeri 
EnjpneiM, ami Sa|)cciJiNMKJent« o( motive power, dec* &c. of ae^^eail of the nada abo^ 
Teferred (o. 

Mr. Jims BaAKDT^ Stt^erintrndeftt (»f En^^mes and Michinftry, on the Cofmabia and 
Philndelphia RatinMK). wntcti urxicr i\m« of the Uth of May, 13^ :— " We have i\;venty- 
<<tur of your engine?, s^-vir.d of which havo been in usie Mnce the fall of 1834. Two of your 
3d claRH engines comiiionccd running Feb. 2Sd, 1K)7, and travelled SSt^9i mUefi, U}< to xUo 
listofMiiy, 1838, and oost iiir repstirii «tarin^ the above-mentioned lime, one cent and ct](bt 
tnills |«r miie. Eight cninRes-ot the tir^t class, have travelled fvom the li^t of January, 
1838, to (he Istot May,<4 months) 4G,5(i9 mtUia, maJe 653 trips, dsawin^ 10,836 cafs ; the 
<ost per mile for ihet»e iwit : tuonihs, I am now unable to show, as our books are not posted, 
t)Ui can astfUFB yon thai ti>n cKpens^s this year will be4es8 per 'mile tbannny former yeara. 
One afthe tirat class reci^ntly buiit, has drawn over the Columbia road, part of which hM •• 
nsoendinjr grado of 4d fecc |>er mile, 35 loadtni cars, weighing 187 lona, equal to about T^OD 
tofis on a level, and travelled firnm 8 to 1*2 miles icr hour, except on the wooden tmek. Tbii 
u the heovieat train that luis ov^r parsed over the load.** 

Jambs T.^mnrAN, Rd;$:dent Engineer of the Long Island Railroad Company, wntea 
May 3l8t, 1838^ " \\-e ii we two engines of class No. 3, of yonr roannflictUM, which hftv* 
hetn in use ainoe May, iR.i6. Their eerfurmance is worthy of the niost unqualified innisc. 
We carry as an ordinary luad, 15 fisiirnt cars, weighing 5i tons each; and to show their 
>«(Bciency, we have freque:<tly taken SO cars without difficulty, up an aacent of 35 feet Co 
the mile; and have can-icd 4 cArsu|ja grade of 311 feet pormde for a distance of 2, 100 
iettt. The avenge 8pec*<l fur frnghi is 10 mile^ and for passengers, from 20 to 25 tmlos per 
hotr« In the summer of ItfJ?, they performed the diotance of IGrZ miles each day,3and from 
the journal which now Hes before me, it appears that under this afvcae usage, there was no 
£itmre in ekher of thesii'-eniHnes for % months, which rendered a chan^ in their usual timo 
of running necessary, t«r cuused any ()<;lay, either in the transportation of passengers or 
freight, lam fntiy satisfied that the cc«t of lepaiisdoea notcxoeedone htdftbatof afutir 
^hrel engine doing thn same work." 

Mr. JoKN C^sit, s(i)«cniii»fndent of motive power, on the Nonistourn Railroad, says nn- 
•der daite of May. 183b : ^ ( t«ke great pieasure in bearing testimony to the excellence c( 
yoat engines They are well adapted to light or heavy loads. With one of tho snrall claas 
nwhich has been nearly tHr^^^ yeilrs in conistant service, I have drawn a train of TSOpaasan* 
g«;ri, over grades of ^ Ix-vs. per mile, at the rale of 14 miles per hour." 

Mr. J. CcxiOT,Sui)eiiutendent of Motive power, on the Philadelphia, Wilmington, and 
Baltinwre Railroad, writes : *' After an experience of sciperal years with LooomotifiB 
engines on different roads, I am of o{rtDtiin that tho engines of M. W. Baldwin, aro easier 
«2pon the Bead .than any engines in Ut^e, and that they combino more advuniageit than any 
locorootivea within niy knowledge. They havo been almost constantly rumning for the hiat 
eighteen months. The engine Bmndywine, haa bcon running dfo daya, at a cost for 
repairs of $65 17, and has lost Ixit 5 days ainct* she was puton the road. The CbristHina 
lias 4ieen running 135 days at a cost ot but S 20 for rei^trs. Their average speed ia 9i 
mitea per hour, including stoppages.^ 

L. 6. Cannon, Preskient, and L. R. SanGesT, siiperintendent of the R^mstelaer and 
Saratoga Railn-adCimpany, bay under date of 29th of May, 1838: " Wo have two of 
yenr kKomotivia which have been in use about three years. They W9rk weti in ««<ery 
partieuiari and I deem it Hut an act of justice to say that the manufacture and materialsof 
■each havo proved tu be of the higfaestoKicr, and I have evidence from tho ofBdal repiirU of 
other companbs, and m> own experipncc here, that your engines will, in per/brnNince and 
<9H ^re|Kittrs, bear comparison with any engines made in this, or any other country.*^ 

W* W, Wools RY, E^. President of the Boston and Providence Railroad Company 
writes on the Slst of May, 1838 : *' W« havo three of your Engines, which havo been m 
use since about June, 1836. Wo have never had occasion to put them to their maximum 
capacity. They have carried 17 freight car« of gross weight, say 85 lona, ensrino acid Ion* 
der not tticluded,over the road at an avemge speed of 10 miles per hour, mdudingan aaeeni 
of 5 miles in length, oimj half mile of which is 4:i^ feet per mile, and tho remaining four ai^ 
a half milea. 37) feat per mile* They carry ten passenurer, and throe ba2g9ge c^rs, tery 
t9Hty over the road, at an avonga s{«ed of 18 dr 20 milea per hour. Yoar tngitMa nivt 
Oitfir«*«/iVaW^aM." 

0mkm 
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MACHINE WORKS OF ROGERS, 

KETCtlUM AND GRUSVEiVOR, Pafcr^m. 
N«w JpffMjr. Tb« noUcKugned receive oniers for 
ilwMkHvif^ articles, nmnufHCtured hj xhetu, oflhc 
«KMl miperior deccripUon in every particular. Thrtr 
KTorka betnjr eilenMvc, and the number of handi* 
«liployed beitiK Jante, they are enabled to execuU* 
boili Mffe and auiaU orders with |)rofn|jiutnM and 

RAILUOAD WORK. 

LooMMtke Steam- Enf^nes and Tenders; Dri- 
yIm and utbor LocofnoUv« W heels, Ax let S|>rin{;s 
Ana Flanj^ Tire* ; Cur Wheels of cas-i iron, from 
a variety of paitorrN>, and Clitlls; Car WUtcltjuf 
«aat Irun, with wrought Tiret* ; A x les of betit A nw- 
fkan refined iron ; ^[icings ; Boxes and Botts for 
Cars. 
COTTON, WOOL, & FLAX MACHINERY, 

Ol all deacrijittons and of llic mtntt im|irovcd (lai- 
<»roa, Style, and Workmanship. 

Mill Geering and Millwri;;bt work generaliy; 
Uy^rauhe andoiber Prei^ses; Press Screws; Cal- 
leMeri; Laihes and Tools of all kinds ; Iron and 
Castings uf all descriptions. 

EOGbRS, KETCeUM & GROSVENOR, 

Palcrsoo, N. J. or 60 Wmllsi. New- York 

51tf 



RAILWAY IRON, LOCOMOTIVES, 

&c. «Scc 

TBEsubacribcrsolTer the following articles for 
aaloN- 
Bailway Iron, flat bars; with conntcrsunk boles and 

miired joints, lbs 

'SSO to ns Sby , 15 l^.in length, weighing iffbf 
•881) - 3 « i. - " " 3M " 

W " 1| •• I, ** •** " 2i '« 

«a •• II » 4, " '• " ifi^ " 

gOM|«iXt4 u t$ z II 

•witn Spikes and Splicing Plates adapted ihcreio. 
To be sold free of duly lo Stale govcrmncnU, or 
lneor|iorated com|janiee. 

Orders ft>r PennsyUania Boiler Iron executed. 

Rail Rxktd Car and Locomotive Engiuc Tin**, 
wrought and turnetl or unturned, ready to be fitted 
fUihe wh«ela, vti. 31), 33, 36, 4-2, 44. 54, and 00 
Mckcv (ttatoetcr. 

£ V. Patent Chain Cable Botu for Railway Car 
«iles. in leagtlis of 12 feet 6 inchos, lo 13 feet 2i, 
^a« ^ 3^«^ 31, and u| inches diameter. 

Chains lur laichned PlancK. sh«>rt and slay bnk«, 
snanufsctured from the R V. CabJe Bolts, and 
prored at the gfcatesi strain. 

India Rubber Rone for Inclined PUncs, made 
^firom New Zealand Wax. 

Also, Patent Bein|i Cordage for Inclined Planes 
and Canal Towing Lines. 

Patent Pelt for uUuUnff between the iron chair 
and stone block of Irlilge Railways. 

Every deacri|)tion of Railway Iron, as well as 
Lococnotive Engines, imported tt the shortest notice. 
Hit the asency of one of our partners, who resides in 
EngUind for this purpose. 

A highly reapecuble American Engineer resides 
in England f«>r the purpose of inspect!^ all Loco. 
»o^i**5 Maahincry, Kailway iron, 4c. ordered 

A. A O. RALSTON & CO., 
Philadelphia, No. 4 Sooth Front-st. 



NOTICE TO CONTRACTORS. 

SEALRD PUOPOSALSwillhPWcetvrrfatib^ 
office of the Central Railmad of Georgv, at 8» 
vannah, until the 1st of December neit, lor en 
ding fifteen miles (Irom the 1 13th to the URt^ 
miles, htt!. incluM^e) of this Road. Ttia wtiri 
will be divided into «.eclinns of three milra. Pn>- 
po«ali* wiM slate the price \ier cubic yard, lor cics- 
vsticKi and cinbiink'nent --(ler acn*. fi»r cfeanng 
—and |«r chain of 100 feet, fur grabbing 

Plans and profiles of the wr^rk may ae saaaat 
the office one week previous to the leuing. 

L. O Reynolds, Cli. Cngincen 

Savannah, Novrmber I, I83K, 

RAILROAD AXLES. 



The stiltscriber is now rrady fp 
Railrootl Axles from Salisbury Iron, and swc«t;(«d 
lo nny pattern. 

OrdiTsdirec eil lo Oliver Ame«, Safisbufy^CiM* 
neclicul, will muct with proitifit attcntioa. 

Olivkb 

Salisbury, November 5, 1838. 



FRAMC BRIDGES. 
THE undersigned. General Agent o^ 

Col. S. H. LONG, lo build Bridge^ or vfod 1^ 
right to ot!iers to build on his Patent Plan, immd 
rfs|ieclfully inform RMilroad and Bridge traipi 
tionr. that he h preiaredtomakccoolraetstaiaiH 
and fnmt«h all materials for supcrstrucUinv «f Iks 
kind, in any fiart of the United S4ates. 

Bridires nf the kind have b'^cotne loo oua>«fam 
to specify I heir localities. They obtain grAnaiti 
the ej«timation of Engineers over any nlhrrmHk il 
of building urilh extended spans; and also wvS 
carpenters <vh(» nre con«iden^ cofu|}Cteui JBi^caa a 
Bridge Architeciuro. 

MOSES LONG. 

Rochester. N. Y ,S ept 13. 1838. 

ARCHIMEDES WORKS. 

(100 Nonh Moorc-sirect, N.Y.) 

THE undiT«i];r.«H] he^ leaie lo inform rha |«^- 
prietiirit of Rail Ri.ad«, that ihey are p rp p et s tf t* 
rurn'Mh »1I kinds of Machinery for Rail Rnailst L^ 
coniottvt' Kn^ines of any size. Car Wbrda. oackas 
are now in Huan^ssfal operation on the Cau^Miafr' 
Anibi>y Rail lUm\, none of which hav« fsiM— 
Castings ut' all kiud<*, Wheels, Axleaaml B«a», 
furnislied at the shortest notice. 

H. R. DUNHAM & CO. 

NewYohic, February 13lh, 1836. 4— yi 

FRAME BRIDGES AGAIN. 

The 5ulw:riber will build Frame Bndg^ inaav 
part ol the United 2>iaies, Marybnd not am fei t 
and will extend them to as long a span, and mm> 
raut them lo bi* as strong, lUirable, and 
iht>se madoby any other methfxl. 

Having no patent richt, he rrquirea 

A large number of bridges of hiaoona 

to be seen. Young genilemra, who wMl, oa W 
instructed in the true mathetnalieal riiiini|itfc af 
building bridges, and the appbcaiiovi of the aaaa U 
practice. JOtlN IQHNSOK. 

Burlimgkm, VI., Jam 1838. 
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Power of Traction of Locomotive Etngines, 
Mbssrs. Minor &, Schaeffeb : — 

I hare just observed, on my return to this city, aAer an absence of 
•everal weeks, a communication in the Railroad Journal, from C. £• 
Detmold, Civil Engineer, commenting upon the letter of Mr. Talcott, and 
also upon my remarks accompanying the same, in the first number (new 
aeries) of the Railroad Journal. 

Mr. Detmold says, in respect to an error in the loads for the two lower 
velocities in the table to which he refers, that instead of attributing it to 
the circumstance of *^ having employed the formula of De Pambour 
beyond its proper limits," I have ^'ascribed it to the inaccuracy of the 
formula ;'* and he supports this allegation by quoting from my remarks 
where 1 say, that " the formula of De Pambour gives, under a continued 
decrease of velocity, a continued increase of power, and does not therefore 
designate the point at which it ceases to be applicable." 

In this remark the fact is certainly most clearly and distinctly set forth, 
that there is a ^^ proper limit" to the application of the formula, or, as I 
have expressed it, ** a point beyond^hich it ceases to be applicable.*' I 
state further, and this is all I do state in reference to the character of the 
formula, in respect to its bearing upon the error in question, that *^ thi^ 
point is not designated*' in the formula. This is strictly true, and is so 
acknowledged by De Pambour,as appears in the quotation from him takeo 
from the same paragraph of Mr. Detmold s communication with the above, 
where he says, that ** beyond thiit point (alluding to the point where the 
power and the resistance equilibrate >on the piston) the equation ma^ con» 
tinue to give results^* which, however, will no longer be correct. 

It certainly was not my intention, and in no part of my remarks can I 
discover that I have ascribed the error referred to, to the ** errors and 
inaccuracies of De Pambour,^ as asserted by Mr. Detmold ; on tlie con* 
trary, 1 distinctly attributed it to inadvertence, resulting from the '^ haste'* 
in which the table was prepared, combined with the circumstance that the 
formula "does not designate the point at which it ceases to be applicable,'* 
a circumstance which has probably led De Pambour hiouelf, in at least 
one instance, into precisely the same error, as will appear by reference to 
bis " practical table," p. 186;* where the resistance presented by the 
load, when referred to the pistons, is greater than the maximun^ efiectiva 
pressure of the steam on the same pistons. 

* FhiltdslpliU EflliUoB 
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334 Power on Traction of Locovwli^e Engines. 

That there may be noinitapprehensioo, I wUh it distioctlj to be nMhia- 
itood, that this case, a|d any others to whjch I may hare occasioB ta 
refer, are not alluded to with the view of disparaging the labors, or 
detracting in tlie least from the great credit due to De Pambour for Iw 
Tery valuable experiments, and analysis of the powers and properties ol 
the Locomotive Steam Engine. This credit is fully awarded to him n 
my letter, and in my remarks, and 1 am compelled to say that Ml 
Detmold in his ** too great haste*' to shield the reputation of I>e Pambov 
in a point where it was not intended to be assailed, or even threatened bj 
me, has done me, as I conceive, an injustice. 

That exceptions, such as are urged by Mr. Detmold, may Dot be cakes 
to a portion of Mr. Talcott's remarks, I do not pretend to affirm or to deor. 
For his views upon the subject and mode of illustration, I am not respos- 
tible — Mr. Talcott is fully able in this matter to speak for himself. 

I stated in my letter, while commenting upon the general character of 
the formula of De Pambour, that there were ^* inaccuracies in the mo6t 
of conducting and analyzing his experiments.'* This statement was made 
before the error above referred to, in the table, was observed, and hsd 
therefore no reference to it 

In my remarks, accompanying Mr. Talcott* s letter, I repeated the 
above statement, saying, that ** on a more critical examination, those 
defects were greater than I at first anticipated.^' Some of those defects 
I will now briefly describe. 

De Pambour informs us, p. 49, that the spring balance for determining 
the pressure of the steam in the boiler, is the same as that commoalj 
used for weighing, being constructed upon the same principles, mad 
graduated in a similar manner. The parts of which the balance are 
composed may be designated as follows : — * 

1. Weight of the spring, represented by S 
t. " Rod, nut and index, '* T 

3. «• Platev tube and foot, " P 

When the balance is in the proper position for weighing, with do 
weight attached, and supported by the nut* the force compressing the 
spring is P+S. In this situation the index is at zero ; when, therefore, the 
balance is attached to the boiler, the lever before it can compress tlie 
spring, must overcome the weight of the rod, nut, and index, equal 
to T. To this must be added the force as above, P+^t necessary to 
compress the spring, making the whole force exerted by the lever, in sus- 
taining the index at zero, the point at which it begins to register any effort 
—equal to P-j-T+S, or equal to the whole weight of the balance, and 
this, therefore, is the correction to be added to the amount pointed out bj 
the index. This may be explained in a different manner, as follows : — 
The lifting effect of the foot of the balance upon the boiler is preciselj 
equal to the weight pointed out by the index. The lever, by its upward 
action, exerts a force equal to this, and in addition thereto, supports the 
whole weight of the balance, since no portion of the latter rests upon, or 
is supported by, the boiler. 

In the^ezample, p. 53 and 08, where the weight of the balance is 41bs., the 

* The ptrts compesiog^ the spring balance may be variouslj arranged. The forct 
applied may either expand or contract ibe spring, or the plate and tabe may be 
attached to the rod instead of the foot, or the index may be attached to either lie 
rod or the foot. I have adopted the arrangement in the balance used by De Pasu 
beor, as near as the same could be ascertained from his dsssription. 
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Power of Traction of Locomotive Engines. 285 

correction is 41bs. De Pambour makes it S^lbs. If the balance is "turned 
upside down,'* as in the case of the Vesta Engine, p. 71, the correction be- 
comes then equal to 2P+S. Th« value of S not being known, the true 
correction, in this case, cannot be ascertained ; enough, however, i» 
known to show that in both cases it is nearly 50 per cent, greater than 
the amount obtained by De Pambour. 

The true correction being thus ascertained and applied, and the pro- 
per allowance made for the effect of leverage, and weight of lever and 
disc, &c. the total pressure of the steam in the boiler is found to be a 
little greater by the spring balance than by the mercurial gauge. 

There is another correction, not noticed by De Pambour, resulting 
from the conical shape of the valve, by which the surface exposed to 
atmospheric pressure, is greater than that exposed to the pressure of the 
steam. 

In this case, the correction is equalto the atmospheric pressure upon 
the difference of the two surfaces divided by the area of thejesser one. 
If the diameters of the two surfaces of the valve are represented by D and 
d respectively, the correction is equal to 

Supposing D SK 3 inches, and ^ x 2} inches, as per page 6, the correc- 
tion per square inch amounts to 6-471bs., adding to this the error in the 
correction of the spring balance, as above explained, and the total effective 
pressure in the boiler will be found to be about 7 fibs, greater than^is com- 
puted by De Pambour ; equal to about 14 per cent., supposing the average 
effective pressure in his experiments to be asbigh as 55lbs. per square inch. 
The allowance for excess of atmospheric pressure upon the upper sur- 
face of the valve, proceeds upon the supposition that the valve is fitted 
closely to its seat. This closeness of fit may not exist practically, and 
hence the difference in the surfaces sustaining the opposite preseurei 
may be less than is supposed above, thereby reducing the amount some- 
what from the estimate. The exact amount proper to be allowed can 
only be ascertained by experiment. 

The corrections, as applied by De Pambour to the spring balance, exhi- 
bit the effective pressure equal very nearly to that obtained by the mercurial 
gauge. That the pressure obtained by the latter was too low, is evident 
from the statement of his, p. 77, where he says *' that the steam necessarily 
cools in the long passage from the Engine to the instrument, being forced 
to follow a metallic tube 8 or 10 feet long, by half an inch in diameter, and 
must consequently arrive on the mercury with a Uss degree of pretiure 
than in the boiler.** Hence it follows, that the pressure obtained by the 
spring balance as corrected, was also too loWf the results being nearly the 
same in both cases. 

The conclusion drawn fi-om the above, is, that the spring balance, even 
when applied in the usual way, is a more accurate test of the actual 
pressure in the boiler (when the corrections are properly made) than the 
mercurial gauge. There is still, however, room for much improvement 
in the former instrument The plan proposed by De Pambour, p. 76, ie 
not, I conceive, the best for accomplishing the object. To arrive at the 
true pressure, it appears to me necessary to avoid the conical shape of the 
valve, and the blowing of the steam. To effect this, the valve tikuai be set 
aside, or appropriated exclusively to its more legitimate use, viz., the 
^mission of the surplus steam, and the spring balance applied to a cylin* 
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drical piaton hating a known diameter. The leter not being c a aentlal , 
majr be diipented with, unless perhaps it is introduced to magnify 
the divisions on the graduated scale, and the cylindrical piston allowed to 
act directlj against the spring of the balance, care being taken to int& 
pose some non-conducting substance, so that the spring shall not come 
in so close contact with the boiler as to have its elasticity affected bj the 
heat The contraction or expansion of the spring, as shown hj an index 
upon a scale previously graduated by the appHcation of known weigfats 
or pressures, will give the actual pressure without any correction. As 
instrument constructed in this manner, will po^ess the peculiar advantage 
of showing the pressure at all times, whether that pressure is greater or 
2ns than the resistance opposed by the valve. 

It will readily be seen that the valve, as ordinarily constructed^ afibrdt 
but an unsatisfactory indication of the actual elastic force, or pressure of 
the steam, particularly in those cases where, for the purpose of experiment, 
it is desirable to maintain the force of the steam at a given point. When 
the steam is blowing from the valve, it is evident that its elastic force 
tX€€eds the resistance presented by the valve, but how much it exceeds, 
although perhaps a tolerably correct Judgment may be formed, cannot be 
correctly ascertained. When the force of the steam is insufficient to 
raise the valve from its seat, and there is no blowing, all that is known 
with certainty, so long as the resistance of the valve continues unchanged, 
is, that the elastic force of the steam is less than the resistance of the raJve. 
How much less cannot be precisely told. 

As the exact measure of the pressure of the steam lies at the foundats» 
of a correct analysis of the powers of the Locomotive Engine, all dedoc- 
lions from experiments made under an erroneous measurement of tbe 
pfaMure must be ** defective;*' and heice, the importance of examiniof 
doeely the mode of *' conducting and analyzing" the experiments on this 
hraocb of the subject. 

There is another point, and it is the only one which I propose to notice 
at the present time, in which there is evidently a defect in tne formola of 
De Pambour. That formula, even *' within the limits in which it is properiy 
applicable," assumes as constant and invariable, one of its chief elements 
which possesses an opposite character. I allude now to the value of S, 
the effective evaporating power of the Engine in cubic feet per hour. 

Owing to the manner in which the blast is produced in a locomotire 
Engine, by discharging the waste steam into the smoke pipe, it foDows 
that the blast is increased, and consequently (the kind and quality of the 
fuel remaining the same) the evaporating power of the Engine is also in- 
ereased under an increase of speed. 

Henoe it is, that although the formula of De Pambour may give results 
whh tolerable correctness for those velocities and pressures corresponding 
with the mean velocities and pressures derived from the experiments, yet 
in proportion as there is a departure from those velocities, there wiH be a 
4imtion from the truth in the results. Cn consequence of these devia- 
CoMft the absolute power of the Engine is greater for the higher velocities 
and lest for the lower than is indicated by the formula. The experiments 
•f De Pambour do not enable us to ascertain with certainty the increase 
in the evaporation, and consequent augmentation of power, compai^ 
With the increase in the velocity. That it is considerable, is evident from 
the taUe of experiments, p. 164, where it appears that the efftctwt eva- 
yoralioB per hovr in the Atlaa Engine wae fot a speed of fifteen miles 
ptf bo«r 89^ eubic feet, and at 8*99 miles per hour only 30*19 cubic feet 
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The average effectWe pressure of steam in the boiler being in the first 
case 53*7 lbs. and in the latter 5^ lbs per square inch, a difference too small 
to have any sensible influence upon the evaporation. — Hence the differ- 
Mce in the evaporation must be attributable mainly to the difference in 
the velocity. This great difference in the evaporation amounting, in the 
present instance, to 20 per cent, more at 15 than at 8*99 miles per hour* 
is not recos;nized in the formula of De Pambour, — the quantity S, re- 
presenting It, being there assumed as constant at all velotities. When, 
therefore, we consider that under an increase of velocity beyond the 15 
miles mentioned in the experiment, the difference in the evaporating 
power will be increased in a still greater degree than is above stated, it is 
obvious that a formula which does not recognize so great a difference 
must be ** defective.'* 

This difference in the evaporating power, under different velocities, is 
fieirther shown in the cases of the Firefly and Leeds Engines, in the table 
above referred to : the first evaporating 44*^3 cubic feet at a speed of 
17*70 miles per hour, and 52*40 cubic feet at a speed of 21*33 miles, and 
the latter evaporating 45*39 cubic feet, at a speed of 18*03 miles, and 
47*56 cubic feet at a speed of 21-99 miles per hour — the difference in the 
pressure being in both cases, as in the preceding one, too small to affect 
sensibly the evaporation. 

The two experiments recorded in the same table, made with the Fury 
Engine, are an exception to the above ; but there evidently is one, if not 
both, of them erroneous, since upon the same day, under the same pres« 
sure, with less speed, and less load, the evaporation in one case is 6 per 
cent greater than in the other, instead' of being less^ as it evidently 
should be. 

Unfortunately, the experiments upon this very important branch of the 
subject by De Pambour are few in number, and insufficient to determine 
with certainty the law of increase of evaporation under an increase of 
▼eloeity. £nough, however, can be gathered to show, that in framing a 
formula applicable to different velocities, the difference in the evaporating 
power cannot, as is done by De Pambour, be safely neglected. 

The effective evaporating power stated above, as obtained by experi- 
ment, is the total amount of water consumed in each case, as per the table 
referred to, less by its one-fourth part — that being the proportion atsumed 
by De Pambour as proper to be deducted for waste by leakage and es- 
oape of surplus steam, &c. Whether there is on the average,this large per 
centage of waste in all, or in a majority, of the recently constructed and 
more improved Engines, may, perhaps, be doubted. So large an amount 
arbitrarily thrown away in all conditions of the Engine, must, when there 
is any great difference in condition,* produce a corresponding difference 

* It should be borne in mind, that the assumption of an average lose, in all condi* 
tioofl of an Engine, by leakage, escape of surplus steam, &c. of one-four(h or 35 per 
cent., is an acknowledigement that the actual loss is as much and as cfien greater as lea 
than that amount. Instead of there being all this great loss by leakage, &c. H may 
jfet perhaps bo found that the toial resistance on the piston, and, coRaeqaenil?, the 
■etual pressaro of the steam in the cylinders, has not been correctly ascertained. 
The force of reaction of the steam, while effecting itf escape from the cylinder, is, 
I apprehood, of more consequence than has generally been supposed. This force, 
forming as it does part of the value of R, or (he resistance to bo overcome by the 
preseore of the tteam, cannot, in arriving at a correct expression of the conditions 
under which the two opposing forces equilibrate on the piston, be with propriety 
omitted. This resistance is not embVaced in De Pambour's analysis, and his expen- 
nents do not aSbid the means of ascertaining its amount. De Pambour did not, if 
I recollect rightly, determine the relation between the actual distance passed over by 
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in the estimate of its power. That this difference is great, there is reason 
lo infer from a comparison of the effective eraporating power of the Vul- 
can and Leeds Biigine,(experiment2d) in the table referred to. These two 
Engines running nearly at the same Telocitj, (22*99 and 21-99 miles,) 
drawing nearly equal loads, (39 07 and d7 51 tons,) with nearly the same 
effective pressure, (54i° and 49^,) having nearly the same amount of 
heating surface, (136 and 137 square feet.) the surface exposed to the ra- 
diating beat bearing the same ratio to that exposed to the communicatiTf 
heat, in the one ease as in the other, viz : 10 per cent. ; yet the former, not* 
withstanding this near approach to equality in all the attendnut circum- 
stances, appears to have evaporated 10 per cent less per hour than the 
latter — the total evaporation in the former case being 57*92, and in the 
latter 63*41 cubic feet. So also in the cases of the first experiment of the 
Leeds and Fury Bngtnes, where there is a near approach to equality in 
the attendant circumstances, the difference is about 15 per cent., wfaicli 
must be mainly accounted for in the difference in the condition af the 
Engines at the time the experiments were made. 

De Pambour, in arriving at the proportion or relation of the heating 
surface to the evaporation which he has incorporated in bis formula, 
takes the average of the experiments contained in the table above referred 
to, p. 154. How near the result in each case corresponds with the resuh 
by his rule, deduced from the same experiments^ the following table will 
#how: — 
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The greatest differences between the experimental results and those 
obtained by the rule, occur, as would naturally be expected, under the 
Ingberand lower velocities: the difference for the minimum velocity 

S^^L"'''f \^?^ ^^ P^*" '^°^- ^^^^^^^ and for the maximum veloci^' 
i7-23 miles) 14 per cent, less than the truth. Precisely, therefore, in 
Uie same ratio will the velocities obtained by the formula (other thion 
being equal) differ from the truth in the cases mentioned. Take for ex- 
ample, tlie first experiment with the Atlas Engine,— the velocity corres- 

tije engine, and the distance doe to the namber of revolationi of the driving wheels, 
rhe-e 19 reason to believe thai under cerUin conditions of the rails andrates of speed 
and amount of load of the engine, the d fference is oonsiderablo, and may perhaM 

^^ 'V""^ 1 i *^® great consumption of steam ovsr and tbove what is dae to tto 
iiombsr orrsvolatioDi at dedaced from the diat&aoo. 
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pondiog to the maximum load for this Engine, usiog tb« expressioiv 

,, m SD 

and adopting De Pambour^s rule for obtaining tlie value of S, is 

^^415X36X5^ 

miles per hour. Taking the value of S, as found by experiment, and- 
there results 

V= — ■ =8 6^ 

1^X1:!^ . 

miles per hour. In like manner the velocity corresponding to the maxi^ 
mum load of the Vesta Cngine, instead of being 13*5* miles per hour, as 
computed by Mr. Detmold under the formula, is probably considerably 
less than that amount. This is also obvious from the fact, that in the 
second experiment preceding the one which Mr. Detmold has quoted, 
and on the same page, the load of this Engine, reduced to a level, under 
very nearly the same pressure, is only i29 tons, or 60 tons less than the 
maximum load of 189 tons— the velocity being 12*1 miles per hour, or 
]'4 miles per hour iess than the computation of Mr. Detmold, showing 
that at that low rate of motion, the speed was not reduced down to the 
point corresponding to the maximum load. 

The very great importance of arriving at a correct estimate of the eva- 
porating power of an Engine, in determining the velocities forgiven loads^ 
and vice versa, is evident from an inspection of the general formulae given 
by De Pambour for that purpose. Thus, for determining the velocity Y, 
which an Engine of known proportions will take, when working at a 
given pressure and drawing a given load, the formula is 

mPSD 



(F+9+m)D+pdH 

It is unnecessary to repeat here what particular quantities the several 
letters in this formula represent, any farther than to say that the factor S 
represents the effective evaporating power in cubic feet per hour. It iff 
obvious that the value of V, the other quantities remaining th'e same, is 
precisely proportional to that of S, that id, as S is greater or less, so also 
will V be greater or less, and in the same ratio. 

In determining also the load (M) which an Engine will be able to draw 
with a known pressure, and at a determined velocity, we have 

mFSD—pd^y F 



M = 



9VD 9 



In this, as in tho preceding case, the quantity S holds a prominent place 
in the equation, the value of M being greater or less as that of S is 
increased or diminished, although not in the same proportion. 

I have shown, I believe, conclusively, that grjeat discrepancies must 
unavoidably take place between the actual results, and results obtained by 
the formula. I am aware that in:»tances may be adduced where there is 
a near coincidence, but there arc many others in which the deviation is so 
great as to render the formula, in cases where great accuracy is required, 
of little or no practical use. 

* There is a clerical inaccaracj in Mr. Detmold^s computation. The trua velocity 
^y the formula ii a little Isss than he represents it. , 
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De Pambour remarks with justice, p. 143, that '* the power of an Eo- 
gine resides, at the same time, both in the greater or smaller quandtj of 
Bteara genera ted, and in the degreeof pressure or elastic force of tliat steam.*' 
1 hare, i beliere, shown that there are defects in his mode of arriring ac 
a correct measure of both these chief elements, defects which exist iMtk 
in the '* mode of condiiciintr and anal^'zing his ex|>eriments/' 

Having ulrtady extended this communication beyond what I intended 
when I sat down, I will conclude, by repeating the opinions expressed ia 
the remarks which have been the subject of the over- hasty, and may I 
not with propriety aJd, somewhat captious criticism of Mr. Detmold, ^iiz^ 
** that the subject of the principles of operation and mode of coDstructioo of 
locomotive Engines is one of great importance. De Pambour has doae 
much, very much^ towards adding to the stock of knowledge upon the 
fubjeet. His experiments are valuable, but tkiy require to be exiemdid 
emd carefully revised.^' E. F.^Johhson. 

New- York City, September, 1838. 



Remarks on De Pambour^ $ Formula. 

Messrs. Editors : — The object of my communication, 15th June, pub- 
lished in the third number of your Journal, was to defend tlie ralaabb 
forinulffi of De Pambour from the charge of being erroneous and false, 
which had been indiscriminately pronounced by Mr. W. U. TalcoCtt 
and not to enter into a personal discussion. Quibbling and bandjiog 
words have never yet drawn a single truth from science, and as Mr. 
Talcott's letter of Augu.^t 29th, is mostly written in that '*Jtey," we 
shall pass unnoticed that part where he endeavours to shelter bis total 
misconception of the principles of Locomotive Engines behind the 
trifling inaccuracy in the copying of figures from De Pambour, which 
accidentally occurred in our first communication, having taken, instead 
of 56*5, the number 58, which stands just above it in the table of expe- 
riments. The unimportant difference resulting therefrom, is 4^ tons in 
191, and to every person in the least acquainted with the subject, it will be 
evident that this cannot in the slightest dei>;ree afl'ect the principle in 
question. 

In the 4th paragraph of his communication of August 29th, Mr. Tal* 
cott seems astonished that an Engine which is able to draw its maximum 
load, with a velocity of 13 03 miles per hour, snould not be able to move 
more than the same load at a velocity reduced to less than one-fourth. 
To this we can only reply, (as we have already in our first communication 
quoted from De Pambour) that whenever an Engine moves its maximum 
load, the pressure of the steam in the cylinder becomes equal to that in 
the boiler ; and so soon as this is the case ''there is no further diminution 
of velocity that will permit to increase the load, for an increase of load 
requires an increase of moving power, which is no longer possible." 

Mr. Talcott then attempts to show that the load of an Engine can be 
increased beyond its maximum, as determined by De Pambour's formula, 
from the single fact that in one of the experiments the Vesta Engine drew 
* 169 tons, when, according to the formula, its maximum load would only be 
186*4 tons. This trifling difference of 2^ tons in 186, being about If P«r 
eent., can certainly not induce any one to doubt the correctneM of the 
lormula. In fact, as De Pambour himself luggesU, ''if the result of the 
experiment seems a little larger than that deduced from calculation, it ia 
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becjnuse he hns reckoned the tender at an inTuiable waight of 6 Iods — 
Yvhereas during this experiment the conBUniptiDn of trater and coke must 
have mtidc it descend considerabj}' below ihat weight, though he had no 
possibilitj' of weighing the tender, and consequently could not take the 
difference into account" — (vide De Pambour, chap. VL §4). Suppose 
ijow that the average weight of the tender had been only 4^ tons, iDBtea4 
of 5 tons, as De Pambour assumed, then as the experiment wat performed 
upon a plane of V?i ^''^ gravity of this J ton would have been 18-8 Iba., 
^vliich is equal to the traction of 3 4 tons on a level. Tliua, the diSeranco 
between tlic maximum load uf the engine, as determined by the formiiIa> 
186'4, and ibe result of the experiment, 189 tons, is clearly accounted for. 
^sto Mr. Talcoit'a first (^ery, "how is it that this Engine, wlucb 
should be able to draw 1864 tons, at 13-3 miles per hour, can oalj draw 
129 tons at the rate of 13 miles per hour I' We reply, that this Engine 
<lid draw more, for on the 1st August it drew 163 tons, with a Telocity of 
14-11 miles an hour, and a pressure of 551bs. (vide De Pambour'a expe- 
riments). Yet, Mr. Talcott thinks fit to omit this experiment when, as he 
says, he " gives the results of a// 'A< exptrimenh made by De Pambour 
Tvith this Engine, when the load was so great that it could not reach a 
speed of 13 miles per hour." It is evident, therefore, thatas the Engin« 
drew 165 tons, with a velocity of 14-11 miles per hour, and a pressure of 
SSIbs, it could not have been working in its right slate when it only drew 
129 tons at 12 miles an hour with an increased pressure of 66Jlbs, eonae* 
queutly, this experiment is not at all in point. This, and what we hare 
■aid before, will also solve Mr. Talcott's second query. 

As to the experiment of De Pombour, which Mr. Talcott states to vary 
from 10 to 100 per cent, from the results obtained by the formula, it must 
be borne in mind that these experiments have no bearing whaterer upon 
the correctness of the formula, which are intended only to furnish tha 
principles upon which the proportions and effects of locomotive Engines 
muHt be determined uAcn the Engine teorkt in the right itate. Circum> 
stances will frequently occur that may cause the Engine to perform leai 
than it would if working in its right state ; and such must evidently har« 
been the ease in many of the experiments adduced by De Pambour. In 
fact, the only reason why he has communicated ihem, as be himself says, 
is " to show what may be expected from Engines in their daily work." 
— And he furthermore explains, in the most lucid manner, in Chap. T. 
see. 4, many of the circumstances which may cause the effect of the En- 
gine to be diminished, and the reason why "in the experiments we sea 
the speed go sometWned.down to two and three miles an hour." In a 
word. De Pambour's formulffi^how what Engines can do end ought to 
do, and not what, under ordinary management, they really do. 

Mr. Talcott states that De Pambour, in one of hia practical tableau 
bas employed the formula 

t >»PSD 
(F-H9M)D+6i*; 

in the same manner with himself and Mr. Johr 
where the resistance on the piston is greater tho 
that is to move it. This, however/ is not the 
not hnve been guilty of such an absurdity, agai 
cautions. We cannot better refute this charge 
hour's own words, preceding the practical lahji 
. with f{ivcn loads, &c., in which Mr. Talcott h 
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that name in the northern States, as well as by the name of the wiii^ 
cedar ; it is found plentifully in Vermont, Maine, and Lower Canada. 
The sleepers were procured from the neighbourhood of Bangor» iu iht 
State of Maine. A far superior wood, however, and the hardest anc 
most durable which I have seen applied to this use, is that laid od the 
Jamaica railroad. The sleepers laid on the Brooklyn and Jam^iici 
railroad ar& of red cedar ; this is a much tougher, more durable, and ie 
every respect superior wood to the white cedar ; it is the * Tttniptrm 
Virginiani,^ which grows abundantly in Virginia and on die borders oi 
Lake Champlain. 1 have not learned where the Jamaica sleepers were 
obtained. The hemlock, from which the longitudinal ground sills art 
procured, is found abundantly in the States of Maine and Verrtiont ; ir 
is aUo fouad on the banks of the Hudson, in New- York, on the Catskdl 
mountains. That used on the Long Island railroad was procured in par. 
from Maine, and in part from New- York, The sleepers used at the 
junctions of the rails are always the largest ; even with this advantage, 
however, and the additiontil plank laid at the same points, the road a 
evidently weak there, and may, in many instances, be observed sligbtlr 
to give with every train which passes over it. The general looseness oi" 
the spikes at the junction sleepers, will farther evidence this assertion; and 
on the road the gravel or sand about the junction sleepers will often be 
observed to be loose and shaken, while that in contact with the interme- 
diate sleepers is unaffected ; it is very evident, therefore, that the addi 
tional means used at present to strengthen the points where a junction of 
rails occurs, are not sufficient. The mode of connecting the chair to 
the sleeper is indeed defective, but this is not tlie only cause of the evil ; 
were the chair so secured that the spikes could not loosen, the strokes 
which the sleeper and its foundation receive on the passage of every 
train, would be less severe, because the weight, and the resistance of the 
earth by which it is surrounded, would present unitecl a greater obstacle 
to the elasticity of the rail than occurs at present with spikes so easiir 
loosened or removed ; but had the foundation itself been sufficient, there 
should not in the first instance have been any movement of the rail, and 
hence no vertical strain on the spikes to loosen or raise them ; the strain 
being less on the other sleepers, and the weight of the traiu disturbed in 
their case by the unbroken rail, over several, instead of being altogether 
received by one, they are rarely affected in comparison. To remedy this 
evil on a wooden superstructure, to which our remarks are confined, the 
Engineer of the Baltimore and Susquehanna railroad has adopted what, 
in connexion with the provisions now made, would appear to be a very 
efficient plan. It consists in applying two sleepers at this particular 
point, and thus distributing or reducing the weight and strain for the one 
sleeper, or for an equal base, one-half; the manner of effecting this is 
shown at figure 17, where a a are the sleepers, (which on that road rest 
on broken stone) h a transverse piece of wood, three feet in length, sunk 
into the sleepers and resting on them ; c the chair resting on the centre 
of the cross piece ; ddiliQ rails, and e their point of junction. The 
weight resting on the rail, and thence on the chair, is evidently com- 
municated thus to two sleepers, instead of one, and therefore these 
sleepers, and the foundation on which they rest, support respectively but 
one-half of the weight which would be encountered were there but one 
sleeper in their place ; or viewing the space now occupied, the base at 
the junction is about tripled. On the intervening points, the sleepers 
meet the rail in the ordinary way. It will be perceived that by this mode 
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Viication, tells us that Mr. T?iIcott ** feels confident that he wiii oe able 
to present correct formulee for all practical velocities," Now, this toe caU 
npjfi him to attempt, and when the errors are pointed out to us, and the 
correct formulae laid down, we promise them a careful examination, with- 
out reference to the " feelings" of any one. In the meantime we confi- 
dently predict, that the more profound the research which investigates 
De Pambour's formuke, and the more rigid the comparison of the results 
ivith appropriate eicperiments., the more complete will be the conviction of 
^heir sterling accuracy. 

\eTj respectfully your^s, C. £• Detmold. 

October 9th, 1838. 



J^escription of the Construction of the First Division of the Long Island 

Raik'oadj with Remarks. By an Engineer. 

(Continued from page 217.) 

Two modes of laying the sills for the superstructure have been men- 
tioned : one with single, and one with double sills. When single sills or 
plank was used, they were either of three or four inches in depth, and at 
the junctions of rails, as well as at the junctions of sills, additional pieces 
of plank, of three to four feet in length, were laid to strengthen these 
points, as shown at B and C, in figures 2, 3 and 4. In practice it will be 
found difficult to make the bottom of the sleeper, and the three pieces 
of plank at G to coincide ; it will also be found difficult to make 
the beds or sand, on which these planks rest, equally solid throughout ; 
the result is, that the sleeper, instead of resting on the three, rests probably 
in the first instance on one, and therefoi'e settles to a degree with the 
'first load which passes over it. It was thought that a firmer road, pos- 
sessing a more equal bearing throughout, could be made by using two 
planks, one laid on the top of the other, and breaking joints ; that is to 
sav, the joint of the one plank never corresponding with the joint of the 
otner. So much additional plank is applied at the junction points where 
single planks are used, that the application of double plank throughout 
increases but slightly the expense: the planks vary from 10 to 18 feet in 
length, they may average 15 feet each — this will give 352 planks to the 
mile ; there will consequently be 352 junctions having additional pieces, 
-as shown at B, each three feet in length, or taken together, six feet. The 
iron rails being 16 feet each, tliere will also occur 352 junctions of rails 
having additional pieces, as shown at C, each three feet long, or both, six 
feet ; if the plank averages 9 inches in width and 3 in depth, we have 
^52 + 352 = 704 pieces X by 6 feet,=: 4224 feet of plank,= 9504 square 
feet of timber ; when double sills are used the additional plank amounts 
to 5,280 lineal feet of plank, = 11,046 square feet of timber; the addi- 
tional timber used with double plank, or the difference being thus, 1,542 sq. 
feet, or including both rails, 3,084 sq. feet, which estimated at $14 per thou- 
sand gives an amount of $43 17. The double plank will be greatly strength- 
ened at the junction sleepers, by driving a couple of spikes through both 
planks, one on each side of the sleeper. 

The sleepers used on the Long Island road, and also on tlie Boston 
and Providence, and the Stonington roads, are of the white cedar tree. 
There are two trees of this name ; one, the white cedar proper, which is 
found along the coast from South Carolina to Connecticut, but never 
farther north than this last State. The other, from which these sleepers 
•are obtained, is more properly termed the * Arbor vita,^ and is known bjf 
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tleep, on which the sleepers rest. These stones are laid on the natural 
earth, whatever ihat may be. The whole fabric displays more ingenuity 
and valnable adaptation than any construction of the kind which I have 
«een ; it requires but additional strength, (which Mr. Douglas, I under- 
stand, proposes to give it,) and a faithful foundation, to render it the most 
economical rail at present known. 

The chair which I propose to apply, is intended to take advantage of 
ihat feature in Mr. Douglas's chair, which relieves the spikes or bolts 
-from the lateral and horizontal strain communicated to the chair, and 
throws it directly upon the sleeper ; this advantage, we believe, cau be 
gained without cutting so deeply into the sleeper as Mr. Douglas has 
done — no advantage in respect of stability being gained in this c^ase by 
great depth with the *' Long Island " form of rail. The form of chair 
laid at present on the Long Island railroad, has already been described ; 
it is shown at figs. 6 and 9. The form of chair laid on the Stonington, 
Boston and Providence railroads, with the same form of rail, is shown at 
figs. 19 and 20 ; it differs from the Long Island chair in the situation of 
the holes for the spikes. The pieces b 6, fig. 8, on the Long Island chair, 
£t into corresponding notches in one end of the rail, and prevent the lon- 
gitudinal motion of the rail, so far as the strain of the machinery is con- 
eerned ; the rail being, however, confined thus only at one end, it3 
expansion by heat is not prevented. The chair, figs. 19 and 20, has its 
holes for the spikes so placed, that the spike itself fits into the notches in 
the rail, which* with this chair, occur at both ends of the lall ; the hon- 
zontal motion of the rail is therefore prevented in this case, not by a pro- 
jeetion in the chair, but immediately by the spikes. In either case the 
chair must be considered merely as a plate on which the rail rests ; when 
the spikes are loose the rails are loose, or if the two spikes of one rafl 
are loose while the other two remain firm, that rail rises and presents a 
dange^^ous obstacle to the cars. It is true that the great strength and 
stiffness of the rail prevent the ends from differing so much as they 
otherwise would do, or bending to a dangerous extent in the manner in 
which plate rails are bent under similar circumstances ; there is still dan- 
ger, however, when the machinery is in rapid motion, of the cars being 
thrown off the track, even by differences of half or three-quarters of an 
inch, which sometimes occur with this rail. It will be admitted that the 
danger would be greatly lessened, if where the one rail was loose, and 
rose, the other rose simultaneously to the same extent, so that their line 
of surface should always agree ; in other words, that the one rail should 
not rise without the other. This would be the case were the chair so 
formed as to connect with and bind the rails ; where the spikes or boks 
got loose in this case, the rails would carrj the chair with them, but the 
form of the chair would still maintain an uniform connexion at the joints, 
as may be seen by reference to figs. 21 and 22. In fig. 21, the projection 
« is fixed, and secures one side of the rails ; that the rails may be made 
firm, the other projection 6, of which b' is the same in profile, is more- 
able, and fits into the projection on the plate c, (see also ^g. 22 and the 
profile of this part of the plate,) the hole in which corresponding to the 
hole in the moveable piece, but a little in advance of it, admits a key of a 
wedge form, by driving which the piece is forced upon the rails, drives 
them close upon the opposite side of the chain, and secures them from 
rising by the form of the point of the moveable piece b. The ends of 
the rails are cut at present by a machine, for they are rarely of the same 
size at the ends, and it is necessary that they should exactly correspond ; 
BU The chairs may always be made to fit the rails within ^t of an inch 
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en the bed, and therefore there is no occasion for a greater provisional 
allowance either iu the hole or in the key. The nearer all the parts ap-- 
proxinaate to perfection, as received from the njanufactory, of course the 
better. The projection d^ fig 21, is intended to fit into a hole of the 
same size in the sleeper, by which means the bolts or spikes will be re- 
lieved, in a great measure, irom the lateral strain. The small projections, 
d cf, fit into corresponding notches in one end of the rail for the purpose 
of securing it from longitudinal motion as heretofore : with tliis chair,, 
screws should be used of about 2 &n inch in diameter ; experience proves 
that spikes are too easily raised. — The two screws of this dimension will,, 
combined with the projection, probably render the chair very firm ; and' 
as about \ of the iron used for four spikes will answer in this case, the 
cost, in this respect^ will not be increased. This chair will weigh about 
12 lbs. ; something more compact will probably occur to others which* 
they would continue to be cut, but this part of the process ought to be 
]>erfected at the manufactory, where it can be done both better and cheap- 
will at once improve the form and reduce tl)e weight. Of the spikes used 
on the intervening chairs, the ragged form, fig. 12, has proved far the best; 
somethiiig better is however required. The absolute necessity for some-- 
thing better is not indeed so apparent while the same strength and weight 
of rail is used, yet the spikes frequently get loose, and tliere is not a little 
iron wasted in repairing, which is generally done by driving a new spike 
OD another part of the sleeper. The truth is, the stiffness of the rail, if 
corobined with ^firm superstructure ^ is greater than there is any occasion 
for ; with an imperfect superstructure it is absolutely necessary, — it re- 
duces and dissipates its defects, for the weight and strain, instead of being 
communicated to the spikes of one sleeper, is dispersed over three at 
least, if not partially over the whole rail ; whUe therefore the same weight 
of rail continues to be used, the same mode of spiking may sufficiently 
answer. — Should, however, the road be improved in other respects, the 
weight of rail may safely be reduced, and what was previously due to* 
imperfection of foundation, may then be dispensed with; in that case, a 
more efficient mode of spiking on the intermediate rests will be found 
necessary, since the strain communicated to each sleeper and its fastenings 
will be increased. It is doubtful whether any form of spike will ,then 
answer so well,, us a small casting on either side of the proper form, 
binding closely the rail, and secured by a bolt or screw. 

The rail laid on the first division of the Long Island road is very mas. 
sy ; with the exception of the Stonington rail, which is i lb. per yard 
heavier, and the Baltimore and Pennsylvania rail, which is 58i lbs. per 
yard heavier, it is the strongest rail used in the United States; its simpli- 
city is its prominent characteristic, — chairs are dispensed with except at 
the junction sleepers, and the rail is easDy and securely laid by ordinary 
hands. — It is particularly applicable to a timber superstructure, and as al-^ 
ready remarked, it is enabled to reduce the defects of a temporary and 
imperfect superstructure by the qualities of uncommon strength and stiff- 
ness ; the rail is, therefore, practically the best in use in this country. 
There are many other rails, and particularly the Jamaica rail, 'which 
would be greatly superior in every respect, with an efiicient and soUd 
superstructure and foundation ; but with the superstructures in use, or 
likely to be in use for some time, they are comparatively easily disar-' 
ranged ; — they are made for a more perfect state of things than now exists, 
and are therefore not so practically efficient as the other which has taken 
into account the contingencies and imperfections of the time iu which 
it is laid. 
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EXPtANATION TO ACCOMPANY PLATE NO. IL 

DlACUlAX, No. I. 

The figures st top and bottom indicate the hoors. 

The figures at either eud the miles. 

The hours are also indicated by the rerttcal dotted liaes^ 

The mile figures refer to the short black lines at either end, wBic& 
be connected at pleasure to understand their relation to the times of » 
given train. 

The truins monng at 20 miles an hour,are represented bj fiill dia^nal 
lines. 

Tiie trains moving at 15 miles an hour, are represented by dotted dia- 
gonal lines. 

The points of iuterseetion of tliese lines indicate the positioo of the 
turnouts. 

The time intervening between the starts is in all catMs one lu>«r'— do 
other division will correspond with this table. 

In this and the following diagram* the quick trains are svppeaed f» 
start from Brooklyn ai eighteen minntes before any full hour^ from Bed- 
ford at twelve minutes after; the accommodation trains, fi-om BrcHkkljn, 
at sijc minutes after any hour ; from Bedford at thirty.siz minutes after. 

Scale No. 1, represents the turnouts, or passing places, required under 
such an arrangement. The full black lines crossing the scale indicate the 
position and number of the passing places required to aeconunodate 
trains starting every hour from either end, with a uniform velocity of 2ft 
miles an hour. The dotted lines crossing the scale show the addhtoasl 

Sassing places which would be required to accommodate another set of 
ourly trains* but travelling with a uniform speed of 15 miles an hour. — 
The letters refer to the corresponding intersections in the diagram. It 
need hardly be mentioned that the times of starting from either end are 
mutually dependant 

DllORA9f, No. 2. 

The figures at the top and bottom indicate the honrt. 

The figures at the other end the miles. 

The hours are aUo indicated by the dotted vertical lines. 

The miles are also indicated by the hMrizontal full lines. 

The trains for the Boston travel moving /rom Brooklyn, by the davk 
diagonal full lines. 

The acconimodation trains, moving from Brooklyn, by the light dia* 
^otidXfull line?* 

The trains with the Boston travel moving towards Brooklyn, by ihe 
dark diagonal dotted lines. 

The accommodation trains moving towards Brooklyn by tbe light dia- 
gonal dotted lines. 

The starting times from Bedford by the letters ABC, &c 

The starting times of the corresponding trains returning from tbe east- 
ward, by the accented letters, A' B' C, &c. 

The points of intersection indicate the position of the tumonts. 

Scale, No. 2, (to the Diagram) represents the number and position of 
the turnouts required for a daily accommodation of eight trains from eitlier 
end. starting at the times indicated on the diagram, four of these trains 
at 20 miles an hour, and four at 15 miles an hour. 
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DlAORAH, No. 3. 

The figures at the tnpancl bottom indicate the hours. 

The figures at the euds, the miles from the respective slarta. 

The hours are also indicated by the dotted Terticat lines. 

The miles are also indicated bj the horizontal full lines ; which llnH 
vrill also show the positions of the proposed passing places. 

The diagonal full lines show the trains moviag^oni Brooklyn. 

The diagonal dotted lines show the trains moving tovardt Brooklyn, 

The points indicated by the letter^ ABC, &c. show the timos «f 
starting from Bedford. 

Tbe accented letters, A' B' C, &c. indicate the starting times of the 
>eor responding trains returning from the eastern end. 

The points of intersection of the diagonal lines, indicate the position! 
-of the torooHtB. 

Scale, No. 3, (to the disgrnm) represents the number and positions of 
tthe turnouts required to accommodate a daily trade of eight trains from 
«ither end, starting at the time indicated in tbe diagram, and having all 
« uniform velocity of 20 miles an hour. 

Note.— For this mode of exhibiting by diagram the relative positioni 
■of trains on a railroad, the writer is indebted to Geo. W. Whistler, Esq. 



Oj^ la making wood cnts from the lithographs belonging to tbe pa»- 
pUet, we have been obliged to onrtail some of them, but not in any way to 
injure their representation. 

Tbe first Scale relates to figure 1 , the second to figures 2, 3, 4, t, 15, 
17, 18, and 37; the third, to the remaining figures. 

We have been obliged to omit the profile of the road, and also tbe 
Dtagrams referred to as plate If, as from their great size it is impossible^ 
in any way, to bring them within the compass of our page. We regnt 
this the less, astbemethod of constructing them is so fuUy desciibedw 
4Mtez(. 



Tie PkUadelpkia and JUmdiHg BMilttMd. 

*rh.\a Road extends from Philadelphia to Reading, Penn., and is in- 
tended, with its extension to PotteviUe, to form a continuous Railway 
cammunieation between the anthracite coal regions of Schuylkill Co. 
and Philadelphia. 

The grading of the 40 miles between Reading a 
ding the Black Rock Tunnel, was completed earl^ 
track was Inid, and the Road opened for travel betw<% 
July 17th, 18%4, since which time it has been in si 
without the occurrence of any accident attended . 
^uences. 

That portion of the Road between Norristown and tbe foot of the in- 
clined plane on the Columbia (State) Railroad, where it joins the latte^ 
including the Flat Rock Tunnel, iseipected to be completed in the coutvf 
«f neft aummeri and the Coal Trade Branch, which leaves the ibrpMC 
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route at the Schuylkill Falls, about five miles from Philadelphia, aoA 
debouches at Richmond, od the Delaware, it is calculated, will be flDtsb- 
ed simultaneously with the extension of the Road from Reading tc^ 
Pottsville. 

The total length of the Road from Reading lo the Delaware is &^ 
miles ; and to its junction with the Columbia Railroad, 53 miles. Bead- 
ing is about 37 miles from Pottsville. 

One of the most important features in this Road, is the uniformity 
and lightness of its grades, nine of which asund from the Coal Region 
to Philadelphia, with but one exception, where the high ground between 
the Schuylkill and Delaware Rivers renders unavoidable an asceDdiog 
grade of about 1 mile in length. At this point, it is contemplated to have 
an assistant Locomotive Engine, by the aid of which the trains, with 
their full loads, will be enabled to ascend without interruption. From 
the summit of this grade, the descent to the Delaware is about 33 feet to 
the mile : all the others are either descending, or level. The hea¥iest 
grade from Reading to the Delaware, with tl^ above exception, is 18 
feet to the mile, for about 17,700 feet ; between those points, theke are 
1M.600 feet of level, and the remaining distance is divided into grades, 
varying from 1"5 to 11*8 feet per mile. 

With these grades it is calculated that a Locomotive Engine can, with 
ease, take 200 tons of coal down the Road, and bring back the empty 
Cars to the Coal Mines. 

The general character of the grading on this Road is heavj, particu- 
larly the grading of the first five miles from Reading, where the Road 
•winds round the base of the Neversink Mountain. 

About a mile above Phasnixville is the Black Rock Tunnel, the long- 
est in America, which cuts ofi* a bend of the river nearly 3 miles round. 
It is 1.932 feet long, cut through solid blue slate rock the entire way, 19 
feet wide, and 17*2 high. It was worked from the ends, and from 5 ver- 
tical shafi^, one of which was 140 feet deep from surface of grouiid to 
grade of tunnel. It cost $150,000. 

On the same line with this Tunnel, and immediately adjoining it, is a 
beautiful stone bridge across the Schuylkill, with 4 arches of 72 feet span, 
and 16|^ feet rise each, and built throughout of cat sandstone^ 

At Flat Rock, one mile above Manayunk, is another Tunnel 960 feet 
long, through solid Grneiss rock, which is now more than one-third com- 
pleted. 

The surface of this Road is 21 feet wide on embankments, and 25 
feet in cuts, with side ditches in the latter \i feet deep. Its side alopea 
are 1^ base to 1 rise on embankments ; 1 to 1 in earth, and ^ to 1 in 
rock cuts. 

In the wood-work of Bridges on this Road, Irvin's Lattice for spans 
over 40 feet has been adopted ; and for spans under that length, the 
King and Queensport Truss, and simple joist forms — the Lattice Bridget 
heing built of white pine, and the others of white oak, timber. 

The Culverts are built of stone throughout, generally with semicircular 
arches of from 6 to 50 feet span. 

The superstructure consists of the T rail, laid upon white oak sills, or 
sleepers 3 feet 1^ inches apart from centre to centre. The rail is 3} inches 
high, — its upper surfece 2| inches, and lower 3^ inches, wide, with a 
stem f inch thick. It is rolled in lengths of 18 feet 9 inches, and weighs 
45 lbs. per lineal yard. The sill is 7 feet long, and 7 by 8 inches square, 
laid on its flat side. 

The joinU of the rails fit ioto a cast iron chair, shapad to recem ex* 
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actly the whple of the under surface, and one side of the end of each 
rail, which is furnished with a bolt hole, through which, and a correspond- 
ing one in the chair, a screw-bolt pntfses, nutted on the inside, making a 
perfectly true and level joint, and securing the ends of the rails firmly to 
the chair. Between the ends, the rail is fastened to the sills by a bill 
headed ^ lb. spike, which "clamps the lail down to a ^ inch notch cut in 
the sill: no intermediate chairs being used, as with most other solid rails. 

Under the whole length of every sill, a trench 8 feet long is dug, and 
filled to the depth of 14 inches with broken stone, ««^ell rammed, in three 
separate layers In rock cuts these trenches are, of course, dispensed 
with, and the sill laid upon the bare rock. 

When the unevenness of the country through which the road passes, 
aod the sudden bends of the River Schuylkill, whose valley it follows the 
entire way, are considered, its curvature will be found remarkably light; 
the shortest radius of curvature adopted being 819 feet, and but 1480 feet 
struck with the radius. The other curves generally average from 2000 
to 3000 feet radius. 

In the excavations of the Road, various geological formations are ex- 
posed ; as, commencing at Reading, limestone, quart2, breccia, red slate 
with sandstone intermixed, sandstone, blue grevwacke slate, through 
which the Black Rock Tunnel passes, sandstone and gneiss rock, of which 
the Manayunk Tunnel is composed. 

The scenery on this Road is unsurpassed by any other in the country. 
Following the course of the Schuylkill, it presents to the traveller those 
picturesque views for which that River is remarkable : these are of the 
most diversi^ed character, from the wildest mountain scenery, where the 
Road winds round the foot of a loAy hill on a narrow ledge cut with 
immense expense from the solid rock, to the smiling landscape, where 
fields rich with fertility afibrd a pleasing contrast on escaping from 
rugged and precipitous hill sides. 

It is thought the Road will be completed from Reading to Phila- 
delphia, via the Columbia Railroad, sometime in the course of next 
summer or fall; and the whole line to Pottsville in about two years. 

The total cost of the Philadelphia and Reading Railroad, when 
completed, including depots, tunnels, and a double track of edge rails, 
it is supposed, will be about 946.000 per mile. It was commenced 
in July, 1835; — Messrs. Moncure & Wirt Robinson, Engineers. 

Readings Sept 28, 1838. 



Remarks on Steam Navigation^ Explosions^ and Engineers. 

From tin Army and Ntvy Chronicle. 

Thb results of the recent passages across the Atlantic by several difier- 
ent vessels propelled by steam, together with the increased facilities in 
travelling, and the transportation of merchandise secured by this agent, 
both on our rivers and along our coast, have very justly excited the 
amazement of the hitherto incredulous, as well as the attention of the en- 
terprising. The practicability of the application of steam for the naviga- 
tion of the ocean is no longer problematical. Let prejudice and scepticism 
be henceforth discarded, and the incubus that has lain upon the prosecution 
of the first successful attempt (some twenty years since) be removed ; and 
let an early prophecy be fulfilled to its widest extent: 

"Soon shall thy arm, unconquered steam, afar, 
Dng the swift barge or roll tkerafod oar." ^ 



JIM Rimarks am Bieam Nmng^Ham^ Btphriam, mmd EmgiwBtrm, 

Americans should not have lost sight of their success, and a!k>we<l a 
4iyal nation to have prosecuted its experiments with a spirit rhat aequira 
additional lustre from their supineness. Why American enterprue fasi 
succumbed in this instance, is a ^uerj that must naturally pres^it itselL 
Would that an answer could be given, as satisfactory as the cbarader sf 
•our coun;rymen for the possession of such a quality is proverbiaL JBat,ss 
410 excuse can be given, and one too that exonerates the majontjr ml ^ 
4)xpense of a few« it is but fair that it should be offered. 

Stcam NavioatioiT) it is well known, on this side of the Atlasitic, imci 
within a very few years, with but some temporary exceptions, has been 
exclusively confined to our bays and our rivers. The comparatiTely 
ismooth water of the former, and the shallowness of the latter, have 
induced an appropriate structure of vessel, and form of engine. The om 
•unrivalled in beauty and speed, and the latter in economy and effi^ency. 
Two routes only upon our coast have been established ; and the ooose- 
^quence of our want of experience in such navigation, is too deeply felt, and 
•too well known. The owners of the Chancellor Livingstone and Kew 
England, at the north, will long regret their temerity, while the loss of 
the Home and Pulaski will not soon be forgotten at the south. The im- 
snediate cause of the destruction of these vessels, with but one exceptkn, 
ioM been owing to an improper construction of their hulls, they being too 
light, and their depth of hold too shallow for the length of keel ; for strange 
as it may appear, tbe plan and proportions of river steamboats have bees 
4Murried out, in those intended to navigate the ocean« How then can it be 
wondered at, that, with the conviction of the impropriety of such a coune 
as that pursoed on the part of some few individuals who have <^tered fix 
the public convenience, Biitish steam navigators should seek to introduee 
4beir vessels among tfs, and that our accustomed enterprise has received a 
temporary check from the inexperience of some, and the inexcusable teae- 
f ity of others. That it is but a temporary check, the writer is eonvhioed ; 
and be trusts he is not singular in this position ; for, strange as it may 
appear to those who are unprepared to meet with the assertion^ jet it ii 
nevertheless true, that the American steam engine, in its apj^oatton im 
(he propelling of vessels upon the ocean, and particularly for kmg voyages, 
on account gmT its eompactness, speed, efficiency, economy of coat, and fuel, 
is beyond comparison with those manufactured by any other cewMry. In 
support of this declaratioui he not only defies a refotation, but advances an 
instance in corroboration, of which it can be Qrufy saUl-^JBr wm iuu 
ommet* 

The British steam ship Great Western is propelled by engines of 175 
horses power, at their ordmary speed and pressure of steaai^ (which 
approaches to within a shade of their maximum power ;) they occupy a 
sipaee, including boilers and fire rooms, of 56,100 cubic feet, and weigh, 
together wtlh the boilers and water, 588 tons, and consume, at the veiy 
lowest estimate, one and a quarter tons of coal per hour. Whereas^ tbe 
United States steam frigate Fulton (built in New- York) has engines of 
460 horses power, at their ordinary rate, though capable of being worked 
to 936 horses, which occupy but 26,622 cubic fee^ boilers and fire room 
.also included, weigh but 207 tons, with boilers and water, consume but a 
.like quantity of fuel, although of 85 horses power greater, and drive her 
wheels at an excess of speeid of 2f of a mile per hoiur over the Great 
Western's. 

From this difference in proportions, (not only existing in ^e above cited 
instance, but being chaiaoteristie of the engines of tbe two countries) it is 
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evident, that a vessel of the same tonnage and model as the Great Wes-^ 
tern, having American engines, eotUd he driven mneA fAiter^ ai a lets 
eatperue ofjuel^a* well aefcrat costy would carry nearly 30,000 cubic feti^ or 
ZS\ tons of merchandize more^ and yeidraio hut the same water. With this 
advantage in the plan and construotion of engines and boilers, top^ether 
ixrith the admitted superiority ef evr ship bailders, in modelling, as well as 
ability to build a sea steamer, when nol influeaeed by temerity, or 
dictated to by the cupidity and ignorance of the employer, the prediction 
19 justly warranted that in a few years, American steamers will hold that 
station in the navigation of the Atlantic^ which the above enumerated 
advantages in one portion, snd the known ability of our shipwrtghts in 
a nother portion of the necessary work justify. And if any doubt siill exists, 
either respecjLing the ability ef our countrymen to build both vessels and 
engines, appropriate for the navigation of the ocean, I know it will soon be 
dissipated, as the question is about being settled* Ere many m<mths 
elapse, there will be an American steamer running from New. York to* 
Cuba^ that, from my knowledge of the persons about engaging in her 
construction, I feel cooident of a most gratifying result ; also from the 
description given of the 'Natcheas, lately built at Baltimore, a most credita* 
ble^ success is confidently looked for ; and although a first attempt, she ie 
mit likely to prove an unworthy one. 

Thus much in illustration of the advantages Americans possets in 
Stvajc Navigation ; and if you can spare me a column in your next 
number, I purpose to treat of £xrLonoff» and EifeiKSxas* 

No. IL 

In the previous number, I undertook to shew that sea steamers cenM be 
built on this side of the Atlantie, the engines ef which, in point of co9t and 
economy of space* in speed, and consequent eficiency, far t%tet those 
Bianufactured in the only country that pretends to approximate to us in 
the design and construction of them. — Eut assuming out engines, boilers, 
and vessels to be all that can be reasonably asded for,, or all that we pn^ess 
to beaUe te produce, and even $uoh as to throw all competition in the back 
groiinij yet there is another consideration, an obstacle te be eveicome, andl 
one that from its magnitude, the neglect of it heretefeie, and consequent 
ill succese, deserves, ajre demands, most deliberate and provident attention* 
Need 1 say, that I allude to the fearful number of explosions of boilers, thai 
are alau»t weekly occurring upon our different bsys and rivers. How- 
eirer, as the question — *' Why do the boilers of our boats burst so fre**' 
(|uently, and why are there so few accidents of a similar nature occurring 
in other countries 9^* is so often and se justly asked, and as a reply can W 
given which will exonerate my profession, in a great measure, fr'om the 
onus of censure that is daily heaped upon it, I will give it f for as injuriouai 
effects are the results of objectionable and erroneous causes, a knowledge 
of such enors should induce conecticm. Before entering on this subject^ it 
is q^et to remark that I would have preferred it taken up by a more com-* 
peient pen than mine ; but as a most unaccountable supineness is evinced 
by older and abler persons, the task devolves upon others ^ and would that 
a conviction of the truth of what I shall say, will foUow with but one-half 
the certainty that ruinous and fiUal eoneequences will be attendant upon a 
neglect of it. 

In a brief sense, and in a great majority of instances. Explosions of 
steam boilers originate in the errors and prejudices of the Owners and 
Directors of steam boats, together with an utter ignoranctf ef the subject on 
the part of the editors of papers, who, in misdirect'mg their censyre, mislead 
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the public ; for if a boiler explodes, hi consequence of neglect nnd ignoroMce 
on the part of the person having it in charge, it is not him alone that 
deserves to be the target of public opprobrium ; it is the employer ibal ir 
answerable, for his inexcusable temerity and cupidity in employing an 
incompetent person. Abuse of the unfortunate object who has either lost 
bis life, or situation, and perhaps only means of support, is not the proper 
channel in which the indignation of the public should be directed. Neither 
is it one thai will effect a remedy. Let him who, from a mistaken notioD 
of economy, and from an utter disregard of the safety of those inrho trust 
themselves in his vessel, omits to exercise a due precaution in the eelectxoc 
of his matenals or his agents, receive that meed his unfeeHng* conduct 
deserves ; and if no moral obligation can reach him, let a physical one be 
enforced, that will render it incumbent upon him to perform those duties, 
for the fulfilment of which, by the reception of a consideration, ho TirtQalfy 
acknowledges his liability. Lict the subject be commented on, in the 
manner and detail that its importance deserves, and there will not only be 
less space in our newspapers for idle accounts of '* steamboat racing," but 
lesiT necessity for such notices. For, rest assured that so far from steam, 
boat racing being the cause of boilers exploding, it is a reasonable, if not a 
sure guarantee of safety. Before, however, duo credence can be gene- 
rally expected, for such an assertion, or before treating of the precantioBS 
necessary to be observed in the management of boilers, it is necessary to 
note the causes of their requiring the most delicate and assiduous attention ; 
without a thorough knowledge of which the proper attention is not Hke^ 
to be bestowed ; neither are the wonted remedies in an exigency likely to 
be resorted to, when the call for them, as well as their effect, is unluiown. 
Where a thorough knowledge of what-is termed the practical operatioo of 
boilers and engines is combined with full information of the effects of heat 
at different temperatures upon water and metals, when the proper atten- 
tion (the natural result of such knowledge) is bestowed, none other than 
physical defects are to be guarded against ; and even these, with a proper 
eye toithe constructiou of the boiler- and dependencies, or fixtures, can be 
guarded against, so as to render success and safety all but certain. 

I have assumed proper attention to be the result of proper knowledge, 
upon the principle that it is not to be expected that a man would heedlessly 
pursue a path at night that he knew led to a precipice ; or, that knowing 
the nature and effects of the gas that is set free by the combustion of char- 
coal, he woukl be with his head upon a fioor where such combustion was 
in progress. 

Boilers are liable to be burst, or exploded. Engineers make a very wide 
difference in the application of the two words. The former is construed to 
be the effect of an escape of water, or steam, in consequence of the pressure 
exceeding the capacity of the boiler to withstand it, (there being a suffi- 
cient, or a requisite quantity of water in the boiler.) The latter denotes 
the instantaneous disruption of the boiler, when from a defect in the feed- 
ing apparatus, or inattention on the part of the engineer or firemen, the 
water has subsided below tlic flues, or any portion of the boiler through 
which flame passes, and watpr is suddenly admitted. This is in conse- 
quence of the steam being exposed to the direct action of the heated metal 
of which the boiler is made, whereby it is deprived of that, or the corres. 
ponding elasticity due to its temperature, which it would possess were it 
shielded from such exposure by the intervention of water. When water is 
either admitted through the feed pipes, or thrown up by a sudden bed of 
the vessel, this intensely heated steam receives that moisture which it 
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requires to give it elasticity, and a ^ssure is almost momentarily effected 
that defies restraint. Destruction and death mark its course. This ope- 
ration is also assisted by the metal (if iron) becoming hardened and partially 
oxidized, and consequently weakened. When the flues lose the protec<> 
tion of the water, they become intensely hot from the flame upon one side ; 
and being exposed to steam upon the other, the process of oxidation is 
going on (unless deterred by the presence of •* scale.") When water is 
thrown upon them, the previously exposed portions are hardened, and the 
tenacity of the metal is almost totally destroyed ; thus, increased pressure, 
aad decreased resistance, are the effects of neglect and ignorance in the 
management of the water in a steam boiler. 

Many other causes of explosions might be furnished, in illustration of 
the necessity for that never-ceasing supervision which boilers and engines 
require when in operation ; but as neither my limits nor leisure will admit 
of treating them in detail, I must content myself with one other recital. 
The water in a boiler is liable to *• foam :" that is, the water from various 
causes becomes thrown into a violent state of ebullition, and when the 
^auge cocks are opened, unless the proper attention is bestowed, it will not 
be detected. Not only will the necessary, but even a greater quantity of 
water appear to be indicated ; and if the feed cock is opened, the fireman 
will naturally shut it, perhaps "blow off,^' and satisfied with having 
examined the height of water for a period, will turn his attention elsewhere ; 
pel haps listen to a tale of some travelling acquaintance or officious querist* 
In the mean time the quantity of water in the boiler is rapidly decreasing 
by evaporation, and then the boat approaches a landing, the engine is 
stopped, the ebullition immediately subsides, and the level of the Waterfalls 
below that of the flues. The steam becomes highly heated without the 
steam gauge indicating a corresponding pressure (in consequence of the 
Want of elasticity.) The gauge cocks may, or may not, now be exa- 
mined, although due regard to safety would imperatively require it, and if 
examined by the fireman alone, and the water discovered to be below the 
lowest cock, (generally from four to five inches firom the upper surface of 
the flues) afraid to tell the engineer of his neglect, he runs the chance of 
there still being an inch or two left over the flues. Perhaps the passengers 
may have heeled the boat on the side of the gauge cocks, and the lower 
one vents some water. The engine is now set in operation, ^(the boat 
having shoved off,) foaming takes place, the feed cock is opened, the water 
is thrown or rises upon the heated metal, and all the consequences detailed 
above, result. 

This, together with the one cited above, are admitted to be the roost 
general causes of explosions, and as they clearly show how indispensable 
attention and information, not usually classed as ** practical^^^ are requisite, 
I trust the propriety of not employing any as engineers whose knowledge 
does not extend beyond the '• handling" of an engine, and whose chief 
merit with many employers is that they are satisfied with a less amount of 
pay than their predecessors were, (and who, in all probability, were 
removed to make room for them,) will be evident. I hppe to be able to 
show in another number, that, with the necessary precautions, the services 
of proper persons can be procured ; and that, under their guidance, results 
will be attained as creditable as the awards of humanity will be certain. 

It was not my original intention to have entered into details respecting 
the cause of explosions ; but an exciting interest in the subject has imper" 
ceptibly led me on. The subject is one of too much importance for me to 
handle hurriedly or briefly. With respect to the partial oxidations of which 
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1 have treated, I am well aware thai most chemistf will difier with ■»; 
but experieiioe, based upon incontestible proofs, has fully guaranttad tie 
truth of such effect to the satisfaction of a majority of eogineers. 

No. III. 

Having treated of explosions, it ia now meet to treat of "Enmivzwrn^ ; wod 
in so doing, I will explain the manner in which these catastrophes should 
be guarded against, both with a view to suggest a remedy, as well as u> 
support the opinion 1 have advanced, of the causes to which these efiectt 
are mainly to be attributed. 

That boilers, when in operation, require the most assiduous attentica, 
combined with practice and skill in their management, is too true, and too 
obviou3» even from what llitle has been here, or elsewhere, said of the de- 
ferent risks they are subjected to. No intelligent mind can for a momeot 
doubt the absolute and imperative necessity of allowing their managemtst 
to be entrusted to none oiher^i than those, duly qualified to take charge of 
ihem, both by a knowledge of the risks, and the requisite attention to aroirf 
them^ But with a general concession as to the truth of this, on the part 
of the public, how few are they who act in accordance with the natural 
dictates such a conviction should ensure. Is it not the practice among a 
majority of steamboat owners, to employ men as engineers, who axe only 
entitled to such an appellation from the tenure of the office, and from the 
possession of the qualifications of such persons 1 Is itoi the amount of pay 
they ask, or are willing to receive, the usual standard by which their merits 
are compared with each other ? Are not men, who have been but a ^ 
months filling a subordinate situation under an Engineer^ frequently 
appointed to take his place at an advance in their wages of only $5 or $10 
per month, making with their previous receipt some $30 or $35 ; whea 
their predecessors were in the receipt of nearly twice the sum, and wen 
unwilling to remain even at that, because knowing the extent of their 
zesponsibiliiies^ they demanded a fair remuneration 7 Unfortunately, audi 
ia often the case. 

Again, even when there is a proper spirit in the employer, his want «f 
knowledge of the duties of an engineer leads him into one of the greatest cr- 
cors ; although not as culpable as the one just recited,it is even a moredepl»- 
rable one. on account of its much greater frequency. I allude to the in£i* 
tuation that pervades this class of persons, in their determination to em* 
ploy none but those they term practical men. All the qualificationa they 
consider necessary, are a knowledge of the manner in which the boikra 
are filled with water, steam raised the engine put in operation, and 
** stopped," or " started/' as occasion requires ; which, together witk 
being able to repack the piston, &^., to clean tlie boilers that their own 
negligence has allowed to become dirty, constitute their sole reconnnend' 
ations ; and the more untidy their appearance, the greater the quaatilj 
of grease upon their clotlies, the greater are thought to be their 
qualifications. 

Now let me ask, does any reasonable, intelligent person for a momciit 
doubt, that there would not bo an almost total cessation of the disgraceM 
arul mournful accounts of dcstruation of human life, by the exploaionaof 
steam boilers, that are almost daily gazetted from one end of the Unioa 
to the other, if a fair remuneration was offered for the services of Engi- 
neers ; if none but men having a thorough knowledge of the pcincif^e, 
manufacture, and operation of the steam engine, were deemed worthy of 
the situation, and duly compensated for such attaiu men ts? and the ignc^ 
rant and rccblcss beings who alike disgrace their profession and humanm, 
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irere discarded and their places propeHy filled ? Is it natural, I would 
isk, that a man should be chary of his character and professional reputa- 
tion, who has but little, if any, stake in society? alike devoid of pride and 
auabttlon ; whose only care is the procuring of a daily support ; and 
fv^hether in one employ to.day< or in anolhcr to-morrow, as long as he 
receives that support, he recks but little ; or should he possess the 
requisite disposition, it will not guarantee safety when attended with 
ignorance of his duties. While on the oiher hnnd,where a proper pride and 
a.mbition are combined with a knowledge of his profession, is it to be 
expected that he will*be neglectful when he knows that death or disgrace 
irill be the consequence ? or that he, able to judge of the abilities of his 
subordinates, would repose confidence in those unworthy of it % Would 
not the latter be the qualifications sought for by an employer, in other 
professions and pursuits where pecuniary interests are alone concerned 1 
and why should such be neglected, when both fortunes and^ives are at staket 
I have said that editors of newspapers were in a manner also to blame, 
for in misdirecting their censure, they have misled the public. Such is 
the case, for if, instead of execrating steamboat raping, and abusing such 
as have «harge of boilers that have exploded^ they were to publish the 
Owner or Director of the boat, together with an authenticated account of 
tke affair, public enquiry would be led into the right channel, and bene- 
ficial results must follow ; or if they were to make some enquiries them- 
selves, they would find that there are several lines of steamboats, both in 
the Northern and Western waters, on board of any one of the boats com- 
posing which, an explosion of a boiler has never taken place ; and in 
pursuing their enquiries still farther, they would find that these boats have 
Deen run under tlie direction either of engineers, or persons possessing 
* the requisite qualifications for such a duty. 

Again, I have said that steamboat racing, so far from being the cause 
of explosions, is a reasonable, if not a sure guarantee of safety. Strange 
as ttis may appear, it is yet true. When engineers are " driving" their 
eagices, tliey must have an unusual pressure of steam to effect it, and to 
obtain which almost incessant ** firing'* is necessary ; the firemen are 
constantly in the fire-room attending to the boilers, their hands and eyes 
are flying alternately to the gauge cocks, steam gauge, and furnaces ; the 
height of the water is momentarily watched, and any defect in the boiler 
or its dependencies is immediately discovered. Thus ample time is 
afforded to institute such remedies as occasion may call fi>r, added to 
which, the anxiety of the engineer leads him to a constant supervision of 
all connected with his department. And, as it is asserted by many very 
able engineers, and with some truth too, that it is impossible to hwr$t a 
boiler with the due quantity of water in it, and the engine in full ope- 
ration, little danger is to be apprehended from this source ; the reason 
alleged is, that boilers, properly built, are not only capable of sustaining 
a much greater pressure than is ever generated in them, or sought for, but 
that it would be almost impossible, if not quite so, to raise a sufficient 
head of steam in the boilers, of the proportions of the past or present day, 
(I allude to American only,) to burst them with the engine in operation. 
In reply to the question given in the first number, respecting the greater 
frequency of accidents to boilers in this country when compared with 
those of Europe, an answer is found in the difference of the temperature 
of the water, pressure of the steam, and the size of the boilers, together 
with the difference in the quantity of watcf *' carried" in them. In 
Biirope the boilers are much larger, and the water carried in them is 
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Doarij three times the quantitj carried io those of this cottntry, fiv 
engines of the same power ; the pressure of the steam seidom «xcee^ 
5tbs, to the square inch, usually djlbs. while with us 4(Mbs. are frequent^ 
carried, and less than 121hs. is seldom used ; 1 allude to the low pr^iauR; 
or condensing engine, as that is the onlj description of marine eugise 
used in Europe, and the only kind as yet adapted for long vojages and 
sea water. The consequence b, that carrying less water, eraporatioA 
is more rapid ; the level of the water is sooner depressed, afibrding lesf 
time for remedies, if a deficiency in it, or a defect in feeding is discoTered; 
a greater deposition oflime,salts,and acids takes place,and the metai ia mofe 
Iicd>le to be burnt ; to guard against the effects of all of which, much greater 
risks than those of our transatlantic brethren, in cousequence of the 
difference in the plan and operation of them ; and if to arrire ax the pre- 
sent efficient state of our engines and boilers, it is necessary to iDcar rtskf 
in the proportion of their superiority o?er others, there is but one cxMirse to 
pursue, and that is, with the risk, to increase the superriaion and 
preyentives. 

Further, there are a sufficient number of young men in onr country, of 
liberal education, intelligence, and natural mechanical abilities, if the 
proper incentive was held out to them, to make that their profession, a 
thorough knowledge of which guarantees then^ an enviable situation and 
a liberal support ; in the prosecution of which, they would be of an iaes- 
timable service to the public at large ; and in return would derive an ample 
reward, in the receipt of these advantages; added to which, our govern- 
ment has already employed some of the members of this profession in the 
naval service, and many more ere long will be required for similar dutiss» 
effecting not only a further demand, but adding a most honorable feature 
as well as character to the profession. 

If, as I have advanced and can prove, the steam engine of this cotmhj 
is years ahead of that manufactured in Europe^ in every particular, and ai 
it is equally indisputable, that in naval architecture, and navigation, we 
have no superiors, why then should English steam vessels be allow^ to 
supply that place which our merchantmen have so long and so proudly 
filled ? Is it that we have not engineers sufficiently competent and discreet 
to take charge of their own work 1 No, rest assured such is not the case. 

Then let American enterprise resume its mantle, and it will be fiinnd to 
assume its accustomed sway, in Atlantic as well as river steam navigation. 
A Great Western and a British Queen may excite &ome admiration this 
side of the water, but if a Cheat Eastern or an American Eagle does not 
ere long excite wonder and chagrin upon the other side of the water, then 
there is but little truth in the vaticination of A Yovn« Enoutbei. 
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Minutes and Proceedings of the Institution of Civil Engineers, containing 
4hstracts of Papers, and of Conversations for the Sessions of 1687. 

June 6, 1837. 
The Pexsident in the Chair. 

The subiect of forcing air «» through pipes and of ventilation befsg 
resumed, Mr. Cottam stated a case in which a circular blowing machia*! 
having a straight pipe 10 feet in kngtb, and 6 inches in diameler, 
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sufficient to supply^tliree furnaces, but thai a single elbow rendered it inca> 
pable of supplying one. 

Mr. Oldham, of the Bank of England, stated, that in all the attempts 
^which he had made to effect any purpose, he always endeavoured to imi- 
tate nature. Now nature supplies a large quantity of air slowly heated. 
lie had coneequeiitly established a stove with a very large heating surface^ 
and a pump capable of delivering fifiy cubic feet per stroke. l*o get rid 
of the foul air, he made large openings in the roof, and look eare that 
there should be an abundant supply of air properly heated. The air is 
brought in at a temperature of 1^0° F. ; thus there is a rapid- change of 
air ; and a summer heat is obtained without any sense of oppression. 
The success which had attended this system during two frightful seasons 
of typhus and cholera in Dublin, would be attested by many medical men ; 
in the middle of winter he kept the doors and windows open, and threw in 
abundance of warm air. 



** On the Methods of Illuminating Lighthouses, and on a Reciprocating 
Light; by Capt. Smith, of the Madras Engineers, F.R.S., A.InstCE.N 

In this paper, Captain Smith details the two different systems of fixed 
and revolving lights, which are generally adopted, and the objections to 
which each is liable. In the fixed light , the effect produced is precisely 
proportioned to the means employed, and none of the light is lost, since 
none of the reflectors are pointed inland ; but in a revolving light, provided 
the revolution continues complete, part of the light is expended to no 
purpose. The revolving light is however necessary in many cases, since 
it is only by a series of flashes and eclipses succeeding in a determined 
order, that the particular lights on a thickly studded coast can be distin- 
guished from each other. 

As a means of obviating the objections to which each is liable. Captain 
Smith proposes, in places where lighthouses are not numerous, to stop the 
revolution of the apparatus after a certain portion of the circumference 
has been traversed, and then to reverse the motion so as to cause the 
light to reciprocate. The action of the reflectors is thus confined to the 
sea-side only. By this means, a light may be obtained at five-eighths of 
the expense usually incurred. 

The paper is accompanied by a diagram descnptive of the mechanical 
contrivance for obtaining this alternating motion. 



June 13, 1837. 

The Fbesioent in the Chair. 

Mr. Oldham resumed the account of his system of warming and renti* 
lating« and exhibited a model of his stove for heating the air. He wae 
convinced that the exp^ient of forcing the air by Biechanical means musi 
be reported to. He had raised the temperature of a room 24^ F. in one 
hour ; by a spontaneous ventilation he could never obtain a temperature 
of more than 100° F., but by pumping in the warm air he readily oblaiaad 
a temperature of 150°F., or ISC'F. 



Mr. Home called the attention of the Institution to a lamp wbieh Im 
thought wo«ld be peculiarly applicable to lighthooaes, or wherever an 
intense Ught is required. The usual burners are an inch in diaintHf } 
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now lie had succeeded in produciDg a clear white light by a bamer of 
half an inch in diameter. I'he excellence of the light is dae to the coib- 
plete combustion obtained bj making the area of the external equal to the 
area of the internal apertures. The air thus passes directly to the burDer : 
there is a perfect uniformity of draught, the rapidity of which may be 
regulated by the height at which the burner, is above the bottom of the 
glass, or chimney. The draught of air being thus supplied wUb perfisct 
equality to both sides of the wick, a flat and steady flame of two incbei 
ia height is obtained, and the force of the draught is suflicieot to 
prevent the flame from touching the edge of the burner, so that the edge 
is always clean and fit for use. 

** A series of Experiments on the Elastic Weight and Strength of Cmc 
Iron Beams ; by Francis Bramah, M. Inst. C. EJ* 

This very extensive series of experiments had been undertaken several 
years dgo, with the view of verifying the truth of the thcoiy of Bemooilfi, 
Young, and Tredgold, with respect to the equality of the forces of exteo- 
sion and compression in cast iron within the elastic limit. The experi- 
ments are accompanied with a paper fully explaining the method io 
which they were conducted, and with a drawing of the proving machine. 



^ A practical Method of forming the Stones of an Elliptic Arch ; hj 
William Bald, Civil Engineer, F.R.S.E. ; M.R.I.A.'» 

In presenting this paper to tlie Institution, the author has no object in 
view but to leave a record of the proceedings of an operation successfoDj 
carried into execution more than seventeen years ago. This consists in 
the application of the well known property of the elliptic, * that the lines 
ftoxa the foci make equal angles with the tangent at anjr point.* The 
moulds are thus traced out by drawing a few straight lines. 

This plan was adopted in the construction of a bridge over the Owen- 
More river^ in the west of Ireland ; and a model of the two courses of the 
cutwaters of this bridge was presented to the Institution. In these 
courses the stones are cut so^as to bre^k joint with each other,and the blocks 
are connected together into one course after the manner so ingenioosfy 
devised in the construction of the Eddystone. 



l*he meeting of the Institution was then adjourned to the second Tues- 
day in January, 1838. 

Steam Ships of War. 

Tbc miserably exposed condition of our coast to the attacks of foreign 
armed steam vessels has been already remarked upon by us. To what 
an extent the seaboard may be ravaged by them, can be judged from a 

eance at the present strength of Great Britain in that way. That power 
IS the following named steam vessels : 
Of the Fint Class — The Cyclop and the Gorgon. 
Second Class — The Dee, Medea, Rhadamanthus, Phcenix, Salamander, 
and Messenger. 

Third Class— Hermes, Hrebraad, Firefly, Megafa, Spitfire, Yci^no, 
aad Flamer* 
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Fourth Clois — Blazer, Tartarus, Columbia, and Pluto. 

JFiftk Cla$$ — Lightning, Meteor, Coufiance, Echo, Albion, Gavron, 
African, and Cornet. 

Total, twentj- seven 1 ! 

Now it will be remembered that these were built, or in active operationr, 
before the experiment of navigation across the Atlantic by steam was 
determined. That trial being now satisfactorily consummated, the 
immediate policy of the British Government will be to multiply her armed 
steram vessels so as to render her force in that capacity consentaneous to* 
the new order of things ; and the attitude of Canadian affairs will doubt- 
less expedite her determined action on the subject. France, too, will 
have her floating armament, multiplied ; she has already a bold nucleus 
to work upon. As a wise and prudent people, we should accommodate 
ourselves to this new national position. We should not be behind the age 
in this improvement, much less should we be blind to our safety. An 
enlightened Congress owes it to the nation to take the earliest steps for 
the protection of our coast. If the frame work pf a dozen steam vessels 
were laid at once, so much the better. We should not count for the 
continuance of peace on the forbearance of foreign nations, but on our* 
selves being prepared for war. We are now in a deplorable state should 
that calamity occur : — an exposed coast ; commerce most lamely pro* 
tected by a meagre naval force ; and seventy thousand savages ready to 
unbury the hatchet and pounce down on undefended settlements and 
imperfectly organised forts. — J^Tational Gazette, 



Jinecdoit of Si tarn Navigation,— A smart dapper little fellow, with a 
pattern book under his arm, called in at one of our large carpet ware- 
houses : " I have come, sir, for some orders — here is iny pattern book, 
sluiuld be happy to serve you." The proprietor, after turning over the 
leaves, said to the agent, ** Will you have the goodness to leave this book 
for a day or two, and I will send it to your lodgings." ** Bless you, sir, 
1 have no particular lodgings ; I arrived in the Great Western, took with 
me a valise and six clean shirts, only used three on the passage. T have 
run about from store to store until I have received orders for one thousand 
pieces of Brussels carpeting ; you are the last person I have called upon. 
I ara Constantly on my feet — I dine when I am at leisure at any eating 
house that is nigh, and I pay for my lodging at night — so I have really 
no settled habitation. I must return in the Great Western to-mprrow, as 
1 have been absent from home when I get back full/or/y days — you are 
the last I have to call upon, and any orders you may please to give me, 
can be executed and sent to you complete in six weeks from this time per 
steam ship." Commentary is useless — this travelling agent in 24 days 
from the time he left home, received orders for $100,000 of carpeting.— 
N. Y, Eve, Star. 



Canal Enlargement — We learn by the Lock port papers, that the de- 
cisions on the proposals (or rebuilding the combined locks, rock excava- 
tion, &.C. were to be made known last evening. The DenK}crat and 
Balance says ; 

We understand that over one hundred and fifty propositions have beea 
received for the work embraced in the notice. A large number of appli- 
cants for jobs are in attendance, and as may be inferred from the number 
of propositions, there has been much competition for the work. 



904 Miscdlanemm. 

Ittw* Ymrk and Aihtmy RaUroad. 

In Number 7 — from an error in printing, and mistake in a w^ard — k 
would appear that on this road one-tenth of ibe distance is on n grade 
exceeding 30 feet per mile, whereas no portion of the road exceeds 39 
feet per mile. The sentence should read : — 

The entire distance from Harlaem River to Albany will be less dun 
one hundred and fifij miles, and upon a grade not exceeding 30 feet to a 
lerel ; seven-tenths will be level or under 20 feet ; two-tenths will range 
from 20 to 29 feet ; whilst only one-tenth in different places need efuml 
30 feet; with moderate cuttings and embankments. 

The heading on the second and third pages of the Report reads ^ew- 
York and JBrie, instead of New-York and Albany Railroad. 



BcdHmore and Ohio Railroad. — A meeting of the Stockholders of this 
company was held yesterday, which adjourned over to the 19th December 
next. The reasons for the adjournment were stated by the president, and 
met with the entire approbation of the meeting. Of one thing ire were 
fully satisfied, that every effort is being made to remove the obstacles ia 
the way of the prosecution of the work, and that these are gradually and 
certainly yielding to the exertions of the able head of the Company. The 
road passes through three States, upon the legislation of all which it is 
depeiident, and is affected, as may readily be supposed, by various and 
often conflicting local interests — to accommodate, conciliate, or oTercome 
which, necessarily requires patience and time. We felt satisfied, yester- 
day, however, that it would not be long before the work would be recom- 
menced with a clear field before it, and with a certainty of being pushed 
fbnvard to completion. It is one that involves many difficulties, and the 
best guarantee of its scccess will be found in the cordial and unanimous 
support of the community. — Baltimore American, 



Railroad Speed and the Mails, — In our paper of yesterday we stated 
that the great London and Birmingham railroad was completed and 
thrown open on the 17th ult. and that the distance, 112^ miles, was tra^ 
Tersed in four hours and a half 

At this rate of speed, and it is moderate and safe on a well constructed 
road^ the distance between this city and Albany can be traversed, on the 
construction of the New -York and Albany railroad, in five hours and a 
quarter, and by the Massachusetts railroads to Boston, within eleven 
hours. 

This experiment fully sustains the Commissioner and Executive Com- 
mittee of the New- York and Albany Railroad in the opinion advanced 
by them some time since, ** that the United States Mai> could be carried 
on that route in six or eight hours to Albany, and in twelve hours to 
Boston, and for this facility the general government should pay at least 
$50,000." 

We cordially ngree with ih<*ra even were the sum doubled. The advan- 
tages of steam on railroads has not been fully considered. A man, at 
this rate, will take his dinner in Albany and return to tea, with perfect 
safety and certainty. At the rates which have been traversed on several 
railroads in this country^ it may be accomplished in half the time, when 
Express speed is required. — N. F. Times. 
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JSUtchum*s Patent for enabling Locomotives to oicend Inclined Planes^ 

We have examined the model of. Mr. W. D. Ketchum's Wheel aod 
Rail, at present in this city. The inventor claims, as its chief advantages, 
simplicity of construction and saving of time. 

It consists simply of a wheel with a wedge-shaped groove, fastened 
outside of the driver and on the same axle. These wheels are smaller in 
diameter than the driving wheels, and the dimensions are regulated by the 
iuelination to be overcome. 

When the Locomotive reaches the foot of the inclined plane, the outer 
wheels run upon a rail prepared to receive them, and which is raised so 
much above the other rail as just to clear the usual driving wheels from 
it. It must be evident, in this case, that the gain of power is in propor- 
tion as the outer wheel is smaller in diameter than the usual driver. 

The inventor conceives that the peculiar shape of his wheel promotes 
adhesion, so that the gain in power is not lost by a slipping of the wheels. 

It is very evident that any means for overcoming high grades without 
assistant Locomotive power, must add materially to the capability of 
Railroads, and admit of their being constructed in situations, whereas 
without such means cutting to a lower grade would be impossible, and 
the road impracticable. 

The inventor possesses the testimonials of many engineers as to the 
usefulness of his invention. It appears that calculations have been made 
showing an immense gain to the Erie Railroad, and other companies, 
from the use of this contrivance. Certainly a matter of so much impor- 
tance should speedily be pot to the test of a trial on a large scale. 

34 
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JmporUa^ to Rmlroad Compmdei and Car Builderr. 

Mr. P. Alverson, of New Haven, Coniu, ha« lately inrcnted a ne*^ 
and useful improvement in the mode or method of attaching Rattroa^ 
Cars to each other, and to the moving power, of which we arc in foope» 
to give a more full description in our next number. The •hjeet of hm 
invention is to prevent the jerk usuallj experienced' on the first isove- 
ment of the Cars, and the jar occasioned by the concuseiou wbeo sud- 
denly stopped. He hasalso, in addition, constructed a Connecting Link 
in such a form so as to keep the Cars in a regular motion each waj, 
do away with the bumpers, so called, tc^ save much cost and expei 
This Link is also constructed, so that when one Car is thrown firoin the 
track, it will disconnect, and not take any more with it. Fron wbat we 
have seen and heard of his improvement, (which he is maw mpfAjimg w 
the Hartford and New Haven Railroad Cars,) we think it a valttable iiv 
provement for the benefit of the Locomotive Cars, and safety of paaaeD- 
gers, and would recommend it to all Railroad Companies and Car 
Builders. It costs but little (compared with the benefit of it, and saie^ 
to passengers) for each Car ; it is easily applied, and not liable to get out 
of order. His intentions are to viMt the different Roads in the Vmud 
States with a sample of his improvement, and hopes it will meet the ap- 
probation of all concerned in Railroads. 



Atlantic Sieam Navigation, 



We put on record the following notice from our daily papers, coneeiviDfr 
that it is the commencement, under auspicious circumstances, and in the 
right way, of an undertaking likely to prove as profitable as creditable to 
the country. 

We have been surprised that something of the kind has not been done 
before, but the truth is, we are so inclined to boast of our peculiar advan- 
tages, that we often suffer them to lie neglected. The success of such aa 
enterprise, properly undertaken and skilfully conducted, is as obvious ia 
a professional as in a mercantile point of view. 

We wish all manner of success to the ^nt Aneriean Atlantic Steam 
Navigatiion Company. 

An adjourned meeting was held at the Carlton House on Thursday, 
the 16th October, to receive the report of a Committee appointed at a 
previous meeting, at w'lich James Boorman, Esq., presided, on the 
subject of Atlantic Steam Navigation. 

J. DePeyster Ogden, Esq., was called to the chair, and Archibald 
Gracie, Esq., appointeJ Secretary. 

The report of the committee adverted to the highly successftil results 
which had attended the incipient steps of this great edterprise^ both in a 
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««nclentifie and commeTcifiil point of view, as afibrding increased facilities 

^^f intercourse bj a more speedy and definite mode of communication 

ihan had hitherto been accomplished^ even by the excellent lines of packet 

^^liips, which have been so long and so deservedly in successful operation. 

Among other views presented by the Committee it was submitted as 

-their opinion, that if a regular intercourse by -means of steam bad existed 

n[>etween the United States and Great Britain two years ago^ most of the 

-difficulties and disasters of the late commercial crisis might have been 

jgreafly mitigated, and many perhaps, altot^ether prevented. 

A statement of the large profits to be derived from such an enterprise 
was submirted to the meeting by the committee, showing that in calling 
on their fellow-citizens, to unite in the accomplishment of so beneficial 
a result, their expectations of success were not founded on theoretical 
calculations, but on those derived from practical experience. 
The following resolutions were then unanimously adopted : 
Resolved, That it is expedient to form a Company in this city, to be 
^called the "Anoerican Atlantic Steam NaWgation Company," and to 
obtain an act of incorporation, with a view of building a steam ship or 
*«hips to navigate the ocean* 

That the interests of this State and City, and the maintenance of that 

'high standing for commercial energy and enterprise which has hitherto 

characterized it, call loudly upon our citizens, whose waters were first 

successfully navigated by steam, to assist in applying this immense 

engine of power to the navigation of the ocean. 

Resolved, That a Committee of twelve be appointed to obtain subscrip- 
tions and further the objects in view, and that they be authorized to call 
a meeting of the subscribers at such time as they may deem expedient. 
Resolved, That the following gentlemen compose the Committee : 

Jas. D. P. Ogden, Esq., Capt. James Rogers, 

John H. Hicks, •* Henry Smith, Esq. 

Archibald Gracie, " Moses Taylor, " 

James Boorman, ** Hamilton Murray, '* 

Elihu Townsend, " Robert Schuyler, '* 

James Lee, " Joseph Fowler, " 

Estimates of the cost of a steamer of 2000 tons and upwards, with 
voachinery complete, to be constructed at New- York, were laid before 
the meeting, and subscription lists with the following heading have been 
prepared and are in the hands of the Committee : 

ATLANTIC STEAM NAVIGATION. 

The subscribers hereby declare their readiness to take stock to the 
amount opposite their mimes respectively: in shares of $500 each, in a 
company to be incorporated in the city of New- York, for the purpose of 
navigating the ocean by steam, in pursuance of the proceedings at a 
meeting held on the 16th day of October, as published in the daily papers 
of the 27th inst. 

Da* 3d New-York, 27th October, 1838. 

J. DbPeystbk Osdkn, Chairman* 
AfthihiM Ckmtie^ Secretary. 
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Xtm-York dnd Albany RaUrC^* 

•* Wc obsenre the .appointment of Edwin F. Johnson^ Esq,^ as Chk' 
En^neer on this road. This appointment is indeed auspicious ofmuccest, 
Mr. J.*s abilities are well known in this part of the State, which deriTed 
no small advantage from his skill both as an Engineer, and as a lucid ai^ 
rigorous writer. Mr. Johnson's professional rank is now among- the fin: 
Givil Engineers in the United States. He has probably no superior. Um 
connexion with the New- York and Albany Railroad wDl greadj contn- 
bute to the establishment of public confidence, and we shall rejoice to se< 
the work in a course of actual prosecution/* — Oswego PaUadium, 

We most cheerfully ^i7e our assent to the above tribute to the tafents of 
Mr. J., and heartily congratulate the New- York and Albany Rmilroad 
Company on having secured the serviees of a gentleman so disUnguishcd 
in his professional reputation, and by his appointment the still higher 
regard of the public, already sternly in favor of this important work. 



Hiw€Ui€€ Railroad. 

Knozville, Tenn. September 25» 1838. 

Gbktlimbn — The grading of the Hiwassee Railroad is progressiDg 
rapidly. Owing to our isolated position, the derangement of the mooej 
market haji had comparatively but little efiect upon us, having at no time 
obliged us to suspend, or even materially to contract, our operations. Tbe 
whole extent of the road from Knozville to its connexion with the Georgia 
Railroads, at the division line Qf Tennessee and Georgia, (d8^ miles) is 
now nnder contract. Nearly the whole of it has been taken by Mr. 
Kennedy Lonergan, a well known northern contractor; and it affortisme 
much pleasure to add mine, to the many certificates he already possesses, 
of ability, energy, and faithfulness in his business, Our operations are 
just now confined to the 41 miles of road lying between the rivers Ten- 
nessee and Hiwassee ; which will probably be ready for the rails this 
winter. The lower !^5 miles of the road, being that portion whicb extends 
from the Hiwassee River, at Calhoun, to our junction with the Western 
and Atlantic Railroad of Georgia, at the Georgia State line, lies entire^f 
within the Cherokee Country. The occupation of this district by the 
Cherokee nation, now concentrated there for removal, and by the 
military forces under General Scott, who is directing the removal, has so 
increased the scarcity and prices of provisions, that it is impossible for tbe 
contractor to procure subsistence for his men. The energetic measures 
of General Scott, will, however, in a few weeks relieve us from that impe- 
diment, and enable me to put heavy forces to work along that portion of 
the line. I expect to have 66 miles, extending from the Georgia line 
northward, ready for the rails, within twelve months from this time; and 
as Colonel Long will have, at leasts an equal extent of the Western and 
Atlantic Railroad finished from the same point, southward, we shall have 
completed a continuous line of 133 miles ; by which means both roads 
will be rendered available much sooner than they could otherwise be. 

From the lower termination of the Western and Atlantic Railroad other 
Railroads are in progress by which, within three years, we shall hafs 
opened direst communications from Knoxville to Charleston, Savannah, 
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Mobile, and New Orleans. These several lines present the unprecedented 
fact of more ihan 600 miles of connected Railroads ^ no where encumbered 
hy grades exceeding 36 feet to a mile; nor by a single atrve^ of a radius 
less than 10(H) feet ; and at the same time entirely jree from tunnels and 
inclined planes. No portion of this immense extent of Railroad is liable 
to interruptions from the frosts, snows, and ice of Winter; therefore, even 
#n the most objectionable parls^ a good locomotive will, with ease, draw as 
its usual load, 150 tons of freight, or 500 passengers ; and with these 
loads the entire chain may be travelled with no other limitation of speed, 
thaa what experience has shown to be conducive to safety, and to the 
preservation of the road. Fortunately, too, each separate road has the 
same maximum grade (differing on none I believe more than 3 or 4 feet); 
from which circumstance, a wonderful regularity of business may be 
maintained. There is scarcely a doubt, that the Legislature of Virginia, 
^will at its next session, authorize the construction of a Kail road from 
Richmond to the Tennessee line, near Blountville ; if so, Tennessee will 
continue the Hiwassee Railroad northwardly, to the same point, a dis- 
tance of but 125 miles ; and then will be effected the '* consummation so 
devoutly to be wished for** — a continuous Railroad from Boston to New 
Orleans. I am, very respectfully, yours, dec. 

John C. Tbautwinb. 



Second Annual Report of the President and Directors to the Stockholders 
of the Louisville, Cincinnaii and Charleston Railroad Company — Sep^ 
tember, 1838. 

In submitting their Second annual report, the Board are gratified in 
being able to state that they have accomplished most of the objects to 
which their attention was directed by the Stockholders, at their general 
meeting in October last. The Charleston Railroad, which they were in* 
structed to purchase, has been obtained on the terms proposed^that is to 
s&y — at 25 per cent, advance on the first cost of the shares— the purcheFse 
money being payable, one-third in cash, and the balance in one and two 
years. The sum agreed to be paid for this road does not exceed its 
actual cost to the Stockholders, or its value to us. By this purchase, we 
have secured a road, ready made to our hands — 136 miles in length, ex- 
tending from Charleston to Hamburg, on the Savannah river— opposite 
to Augusta in Georgia, where it meets the Athens Railroad, through 
which it will finally be connected with all the improvements now going 
on in (jreorgia and Alabama, and thus command to a very great extent 
the trade of the South and Soutli West. The Charleston and Hamburg 
Railroad -is undoubtedly destined to be The Great Highway between the 
North and the South, and South West. By means of the Wilmington 
Railroad, extjsnding from Wilmington in North Carolina, to Halifax on 
the Roanoke river, of which upwards of 60 miles are already completed — 
a continuous line of Railroad and Steamboat communication will be fur- 
nished from Wilmington' to Boston. By this route, a traveller leaving 
Charleston, will be able to reach Washington in two days, New-York in 
three, and Boston in less than four days. To travel from Augusta in 
Georgia to New-York, a distance of 800 miles, will require no more than 
ieur days ; and when the projected Railroads in Georgia and Alabama 
ihall be completed, it will be entirely practicable to travel from the Gulf 



of Mexico, or ^ven New^Orleans, to Boston in less titan a week.^ ^fte 
Charleston and Hamburg Railroad wiJJ cont^itute one of the most iaapnf* 
tant links in this line of comniunicaiion, and if, witli its present liuiiM 
connexions, upwards of 1 00 traTelier^ are convf'jed upon it daily, and ia 
dailjr receipts exceed $1 000, we may reastmably anticipate, that the tknc 
is not distant, when these will heincrensed to an extent which will exceed 
anj calculation we would now venture to make. To our CoispaiiT, 
however, the purchase of the Charleston and Hamburg RaiLoad, was eves 
more important than this view of the subject would indicate. The Stock- 
holders had decided that a grant of baiikin); privileges was indispensable 
to the success of the great enterprize, and liberal charters had accordin*. 
Ijr been obtained from the States of Morth and South-Carolina. J bese, 
however, had been granted on the express condition that thrtz Siata 
•hould concur therein and^ hat the subscription to the Road should be 
increased to eight millions of dollars, on or before the 31st of December, 
1837. At the meeting of the Stocl% holders in October last, the whofe 
subscriptitm amounted to about $5,300,000 ; and in order to secure the 
Bank Ch«irter it was necessary that either Tennessee or Kentackj shooM 
he induced to concur in the grant, which had been made by the two Caro- 
Unas, and aUa^ that $3 700.000 should be added to the subscription before 
the end of December. The President having repaired to Nashville, ob- 
tained the consent of the Levi^jature of Tennessee to the Bank Charter, 
{though the application to Kentucky unfortunately failed,) and also pro. 
cured a subscription on the part of the State of Tennessee to the amount 
of $650,000. But still upwards of Two AfiUums of dollars remained t9 
be subscribed in the short space of three weeks, which could not poniblr 
fiave been obtained in any other way than by the purchase of the Charlet^ 
ton and Hamburg Railroad, which was made on the condition that a sob* 
scription should be made in behalf of the Stockholders in that Conapaoj, 
for 20,000 shares in our Company, the first payment on which was -to be 
deducted from the purchase money. This Ie(\ a deficiency of onlj $60,- 
000; which was promptly, and liberally made up by the city Coancil of 
Charleston ; and the Bank Charter was thus secured ; which confers opon 
the company privileges of such inestimable value, that no doubt can be 

* That ikesd ealculations are not extravagent, will appear from the foIlowiDf 
ststoment. By the Steam Packet Boats leaving Charlcstnn at 5 o'clock, P. M., pas- 
senfera are enabled to reach Wilmington the next morning to breakfast. From>Vtl. 
minglon a Railroad has been laid out, and is now in a conrre of rapid constraetioii, 
to Halifax on the Roanoke River, a distance of 160 miles. Of this, 60 miles are 
flaishsd and ia ase ; and it is expected that in December there will be llO, when but 
SO miles will remain ttn6nished. When completed* the distance will probably be ram 
m 10 or 12 houra. At Halifax, we find two Railroads, one extending to Norfotk^tnd 
the other to Peteraburg. Va. At Petersburg we fall upon the Railway extendiof 
through Ricbmood to Fredericksburg. Here we travel, at pretent, in stage* 9 miics 
lo Potomac Croek, thoagh it is ia contemplation immediately to extend fbe Railroad 
to the Potnomo, at or near that point. Mere we ake a steamboat to Wasbingtoa, 
whieh is reaohed in five hours, and will be reached in half that time, when the Frtd- 
•ricksburg Railroad shall be extended to Alexandria. Leaving Washington at ( 
o*cloek in the morofng, we mav even now actually arrive at Boston by 8 o'elock tbc 
next raoraing—a distance of 4f00 miles. We resch Baltimore in two boon and a 
iMlf, arrivo between 13 and I o'clock at Philadelphia, in time to take the New-Tork 
cars or siBamboats, which arrive at that city by 6 o'clock the some evening. There, 
by going immediately on bo^rd of the rteamboat for Sionington. we are carried lo 
that place by 3 o'clock next morning, whore by the Stonington, Providence and Bet- 
ton Railroads, we are enabled to reach Boston by 8 o'clock, making in all 26 hoori 
firom Washiagton. Sueh are the facil ties afforded by Steamboats and Railroads oa 
t h iW rootot, ueilitios which will be greatly mcreased, should a Railroad be extended 
from WilmingtoB to tho Waccamair river, and frem Georgetown to Charleston. 
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cntertaiDed, that under a judicious management they may be made to 
yield full dividends on the whole investment, both in the Road alid the 
Sank, — furnishing at tl)6 tiatue time the means for mHkin|r the Road. 
We know tiiat ihb has actuuiiy l)een eiFected in an adjoining State^ 
through tiie instrumentality of a State Bank of v«rj limited capital and 
circulation — what may we noi expect therefore from an Institution incor* 
porated by three or f lur State^f, atid a circulatii>n at least co-extensive 
with their limits 1 But these were not the only advantages to be secured 
by the purchase of the Charleston Kailro id. That Ci^mpany enjoyed tfa* 
exclusive privilege of making a Kailroad from Charleston to Columbia 
(which, however, they were not yet prepared to execute,) and difBcultie» 
w^ere apprehended in the attempt to fbrm a junction with them — difficul? 
ties which had been experienced elsewhere under similar circumstances, 
and which were forcibly presented to the Stockholders at their last gene- 
ral meeting, in the '' Report of the Committee of ThLneen/' To obviate 
all of these difficulties — to secure to ourselves the valuable privileges of 
the Charleston company, and at the same time to obtain possession of a 
Hoad already made, and not only valuable in itself, but especially valua- 
ble to us, as furnishing for upwards of sixty miles from the seaboard, a 
Railway of which we could avail ourselves in the extension of our Road 
through the centre of South-Carolina, thus forming the first great link io 
the propftsed connection between the South and the A\ est — were objects 
of the last importance. Availing ourselves of these advantages, the Board 
of Directors have, since the purchase, caused the Road to be located (in 
the construction of which great progress has been already made,) from 
Branchville,) a point on the Charleston Road, 60 miles from that city,) 
to Columbia, tlie Capital of South- Carolina, from which place it is pro- 
posed to extend our main trunk, through the centre of South- Carolina* 
across tiie Butt Mountain Gap in North-Carolina, and thence along the 
valley of the French Broad River, to Knoxville, (Tenn.) from whence il 
will be carried to Lexington, Kentucky, and eventually, we trust, to tha 
Ohio and Mississippi Rivers — by as many routes as the interests and the 
convenience of the people of the Western states may require. Though 
several routes have been surveyed between Columbia and the Mountains, 
and also between Knoxville and Lexington, all of which have been found 
entirely practicable ; it has not been deemed proper to proceed to the /o- 
caiian of any part of the Road above Columbia. As a general principle, 
it is deemed wise and pruden;^ to progress step by step from the sea coast 
towards the interior, and not to attempt simultaneously the construction 
of detached and independent sections, which wouid be comparatively 
useless until the whole is completed. Nothing, it is believed, would teod 
more directly to impair public confidence in the success (f our great en- 
terprize than the attempt to commence operations at once along the whole 
line. In all great undertakings the concentration of force jipon a few 
points, has been found to produce the most decisive results ; and we be- 
lieve that the experience of every state in this Union, has proved that 
failure has generally attended those schemes of internal improvement, 
which have been conducted on the principle of attempting to conciliate 
all interests, by prosecuting at the same time, with limited resources, an 
extensive system of Roads and Canals, embracing complicated and diver- 
sified operauons. In our case, this danger was intended to be guarded 
against by a provision of the charter, that the funds subscribed in any 
state should, at the discretion of the Directors in that state, be first applied 
to the construction of the Road within the limits of sucb state. As there- 
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fore the fandi rabscribed in the other states, could not be applied to di 
inakiDjr of the Road in South-Carolina, no objection couJd exist ott tb 
part of those states to the plan adopted, of proceeding step bj step, froa 
the ocean towards the mountains — which is the only safe and practicafak 
scheme ; and it was taken for granted, that in none of the otiier ataie« 
could the Directors consent to any application of their oirn foo<]s. Ink 
such as would in every possible event enable them to reap the irtifts « 
their expenditures. By adhering to this plan, instead of expendiog* ti£ 
sums of money on detached portions of the Hoad, from which no 
could be expected, until the whole work was completed, we shall be 
bled, with comparatively limited expenditures, io finish and bring imtm 
successive links in the great chain of communication — thereby ftimwhiBg, 
at e^ttj step, addiiionul inducements for the further prosecmion and gra- 
dual extension of the wor)^. By pursuing this system, aided by the baaL 
we may hope, in a short time, to give to all out Stockholders full diridendr 
oa the capital invested, with the prospect of a regular increase of the 
dividends as the Road may advance — whereas by commencing operatiflBf 
simultaneously at detached points along the whole line, no such reaobi 
eould be expected, while the constant demands upon the Stockholden 
for carrying on such extensive operations, would serve to discourage tbea, 
until seeing no prospect of immediate returns, they might be tempted to 
forfeit their stock, and abandon the enterprise in despair. Id farther 
illustration of the advantages of the system here recommended, we would 
suggest, that it seems to give the best possible security for the ereiitQal 
completion of our great work. When the Stockholders shall clearly per- 
ceive, that we are proceeding on a plan which must render profitable 
whatever sums they may invest, they will have the strcftigcsi inducements 
to comply with all the requisitions thut may be mpde upon them. Wheo 
one section of the Road shall ho finished, and brought into successful ope- 
ration, a sure foundation will be laid for the construction of the next, and 
thus we shall advance, step by step, and as rapidly as our means may 
permit, to the final consummation of onr work, securing, as we progress, 
the fruits of our enterprize. Let us suppose that, proceeding on this prin- 
ciple, the Road shall in a short time be extended from Charleston to Co- 
lumbia, and be put in successful operation for a distance of 128 miles. 
Encouraged by this success, the company would certainly be anxious to 
extend it from that point across the mountains, while the people living in 
the intermediate districts, would naturally strain every nerve to efiectihis 
extension as soon as possible. We are perfectly satisfied that they would, 
if necessary, by their own unaided effort?, make this portion of the Road. 
Once carried across the Mountains, the Road will make its oitn toay, Vit 
may safely rely upon the citizens of North-Carolina, Tennessee and Ken- 
tucky, aided as in the end they must be, by their respective states, for the 
gradual though certain extension of the Road to the Tennessee and Ohio 
rivers, whenever the work shall be brought within their reach. When, by 
the construction of a comparatively short section of the Road, within their 
own limits, the people of any state shall find that they can avail them- 
selves of a continuous line of Railroads to the Atlantic ocean, and that 
too by the shortest and cheapest route ^ the ordinary principles which con- 
trol the action of communities as well as of individuals, must have lost 
their influence, should they then fail Xo put forth the eft'orts necessary to 
secure this inestimable advantage. We are satisfied, therefore, that the 
first step in our great enterprize, viz : the successful execution of the work 
now in a course of construction between Columbia and Charleston, will, 
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vrith the possession of the Charleston and Hamburg Railroad, and the 
stablishment of the Railroad Bank) ensure, in the end, the extension of 
tie Road to the navigable waters of the We^t. At every stage in our 
^rogrreas, however, let our ej'es be constantly fixed on tiiis extension, as 
he consummation of our great work. Let us never forget, that to bring 
he South and the West together, is the end at which we aim, and while 
proceeding gradually, let us advance steadily toward that object, firmly 
'esolved to do all that may be in our power, for its certain and speedy 
icconiplishment. Let the bank be at once established, with -branches in 
Morth Carolina and Tennessee, and let our whole course of conduct mani- 
fest a fixed determination on the part of the Stockholders in all the states 
to act harmoniously together — governed.by common councils, directed to 
commoQ objects — and, under the influence of enlightened and liberal 
views, pressing forward in full confidence that a wise policy steadily pur- 
sued, will, in the end, crown our labors with triumphant success. We 
do not wish to be understood by any thing we have here said, as intending 
to discoura|[^e the commencement of the work, in any of the other states, 
at points where there may be sufficient reason to believe it can be com- 
pleted, within a reasonable time, and where, when finished, it can be ren- 
•dered useful and profitable of itself These are points that must be left 
to the judgment of the Directors and Stockholders in each state. But 
whenever and at whatever points such works may be commenced, it is 
deemed important that the principles above indicated, should be observed 
in their prosecution, and that the rule should be invariably adhered to of 
husbanding our resources, and making our foundation sure, before we 
proceed to erect the superstructure. 

lo looking to our resources for carrying on this work, it should be borne 
in mind, that the purchase of the Charleston and Hamburg Railroad 
must necessarily consume a large portion of our funds for some time to 
eoDie ; and if at the expiration of one or two years, from the commence- 
ment of the enterprize, we shall have accomplished no more than to have 
paid for that Road, and constructed our main stem to Columbia, more 
will then- have been effected, than has ever been performed in this or in 
any other country, by any single company in the same space of time. 
We shall then be in possession of a Railroad two hundred mile€ in extent, 
twice as long as any single Railroad now existing in the world, and which 
will have been completed in half the time usually occupied in such works. 
To accomplish this however, will require the exertion of our best ener- 
gies — the calling into requisition all our resources, and the application of 
all our means. 

It has been shown, that the price of the Charleston Railroad was $2,- 
400,000, of wliich $1,600,000, will have become due by the 1st of January 
next. In addition to this, the completion of the repairs and improvements 
on that road, includins^ the embankment and new iron repairs of engines, 
cars, dtc., may be estimated at about i^0O,00O. The construction of the 
Branch at Columbia, on the most^ approved plan, will cost (as estimated 
by the chief engineer,) $1,500,000 making in the whole 84 200,000, for 
a considerable portion of which, provision must be made in the course of 
the ensuing year. The Directors, in carrying into efiect the instructions 
of the Stockholders, for the purchase of the Charleston and Hamburg 
Railroad, were so fully aware of the impracticability of making calls, for 
the amounts necessary for that object, that they resolved not even to at- 
tempt to make the purchase, (essential as that purchase was to the accom« 
plishment of our objects,} unless the guaranty of the state of South Caro- 
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lina, could be obtained lor a loan of two millions of dollars, 
however, having been fortunately secured, it was believed that the p'xp%J 
chase might be safelj made. Should Gen. Hamilton, who has been seitf 
as our agent to Europe, for that purpose, be enabled to effect this loan, «> 
is confidently expected, we shall then have at our disposal the following 
means to meet our engagements, and to carry on the work, ritL : 

Amount of the first loan, ..... $1,008,0W 
Balance of cash on hand, (according ta the Treasurer's 
Report,) 150,0» 

Making together the sum of, $1,1^,009 

This sura will be applicable in the first place, to the payment *of $350,^ 
000, due to the Banks in Charleston, being one half of the amount bor- 
rowed from them, to meet the cash payment on the purchase of the 
Charleston Railroad. There will also be required to meet the contractir 
for the construction of the Road between Branchville and Columbia, an? 
the other current expenses of the company, up to the Ist January next, 
about $100,000, to which about $80,000 may be added for canning oo 
the repairs and improvements on the Charleston Road, the surreys, kc, 
up to the same period, making in the whole, $580,000; which being de- 
ducted from the means at our disposal as above, would leave a balance oo 
the 1st of January next, of $620,000, which would be applicable to tbe 
payment of the 2d Instalment of $800,000, (with interest on the wbo!r 
debt,) which will on that day become due to the Stockholders of the 
Charleston and Hamburg Railroad Company, an>onntisg io the whole ti> 
about $900,000. It will be perceived then, that there will he a deficiencr 
of near $300,000 of the amount necessary to meet our engagements oc 
the Ist of January. This amount can only be supplied by calling fcr 
another instalment on the stock, or by making a temporary loan, until 
the 2d milhon can be obtained from Europe. Should Gen. Hamihoo 
succeed in making a conditional arrangement for this loan, the monff 
cannot be obtained according to the terms of the Act of tbe South-Caro- 
lina Legislature, until another instalment shall be called in from the Stock- 
holders. This may be safely done in the spring of the next year, provided 
the Bank can in the mean time be put in operation. It is not beheved. 
that it would be expedient to make any further calls upon the Stockhold- 
ers until, by the establishment of the Bank, a fixed value shall be given to 
their stock. A temporary loan, therefore, to meet the demands upon tbe 
company, which will become due on the first of January next, seems txy 
be the best expedient that can be devised. We can ofier as security for 
such a loan ten thousand shares in the Charleston and Hamburg Rail- 
road, whose par value is one million of doUars^ which shares are now 
pledged to secure the payment of the $800,000, due in January next, bat 
which will be released on the payment as above proposed of that sum, 
with the interest on the debt. It may be hoped that no serious dificiiltief 
will be experienced in effecting. a loan of so much money, as we may re- 
quire, say $500,000, on this unquestionable security, and if so— we shall 
have on the 1st of January next, a balance of $200,000, after paying all 
demands, and which will be applicable to the general purposes of the 
<x>mpany. In extending our views still further, to the entire operations 
for the ensuing year, it will be found indispensably necessary that an io- 
stalment of $5 on each share should be called for early in the course of 
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hat year. This we may assume to amount to $800,600 

rhe 'Second Joan, which may then be effected, wiJl amount to 1,000,000 



Making together, ^4,300,000 

rhe balance of the debt now due to 

the Bank must be paid, say $850,000 

r4ie temporary loan above mentioR* 

ed, must also be paid, say 500,000 

• - 

Making together, $850,000 850,000 

Which deducted from the above, 

would leave a balance on hand of $450,000 



On these payments being thus made, we shall moreover be lel^ in 
possession of ten thousand shares in the Charleston Railroad company, 
worth at least a million of dollars free from all incumbrance, which, 
with such additional instalments as may be called for from the Stock- 
holders, will constitute the means for carrying on the work — and would 
be adequate to that object. When the repairs and improvements on 
the Charleston Road shall be completed, we may reasonably expect to 
derive an income, from that source, but this must of course be divided 
among the Stockholders, and cannot be diverted to any other objects. 
It may not be necessary at present to look to any other resource, than 
the additional lO,000 shares, mortgaged to the Stockholders of the Charles- 
ton Railroad company, to obtain the means of paying the 3d instalment, 
which will become due on the 1st of January, 1840. But to carry on the 
work to the extent proposed, so as to finish the road to Columbia, early 
tn 1840, will require a call for two or more instalments in the course of 
the ensuing year. Should our Bank, however, go into successful opera- 
tion, no difficulty need fa^ apprehended, from making the necessary calls, 
especially when the amounts called for, will be applied to securing a valua- 
ble Railroad property, to be put to immediate and profitable use, and 
from which dividends may be soon expected. Indeed, it could hardly be 
doubted, that the establishment of the Bank, and the completion of the 
Road to Columbia, with the possession of the Charleston Railroad, will 
Jay a sure foundation for the entire success of our great enterprize. We 
will not even anticipate as probable, the failure of our negociations for a 
loan of two millions of dollars in Europe. We know that this important 
nsgociation has been entrusted to able and faithful hands, and tlierefore 
have every reason to rely with entire confidence on the success of an ap- 
plication made by a company incorporated by four states, under the guar- 
anty of the state of South Carolina, whose credit is certainly ^equal to that 
of any state in the Union. In the calculations and statements above sub- 
mitted, we have not aimed at minute accuracy. It is sufficient for our 
purpose to give the Stockholders a general view of the financial condition 
of the country — of our resources, and prospects, and the measures neces- 
sary to be adopted for the successful prosecution of the work. The 
Report of the Treasurer, and the chief Engineer, will furnish all the 
details that may be required. 

But we consider the establishment of the Railroad Bat^tk, as the bond 
which will serve to hold the Company together, and afford a certain 
resource in every time of need, and therefore as essential to the success 
of our great work. In this view of the subject, we would call the atten- 
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tion of the Stockholders to tome of the leadiof^ profU'wDs of oar Hank 

Charter, and briefly point out the great advantages thai maj be deritci 

from this institution* and the valuable uses to which it maj be applied 

The '' South Western Railroad Bank'' has been chartered by the Sttics 

of North and South Carolina, and Tennessee, with a capital not to eat eew 

twelve millions of<iollars, and for a period of thtrty-one ytar%, Kentockj 

has not yet concurred in this charter, but strong hopes are eoteitaiaei 

that the renewed application which is to be made to her Legialatare, tf 

the ensuing session, will not fail of success. We are strengtbened in thk 

expectation by the favorable disposition manifested towards o«r eoter- 

prize, at a recent meeting of the Directors at Liexington — by tbe email 

majority against the application, at the last session, of only six TCMes— bf 

tbe deep interest which Kentucky has in the success of the R oa d — ead 

e«pecially in the establishment of a Bank, which will so esaeotiaDf 

promote the trade and intercourse now carried on by her eilizeas, wkk 

the Southern States. But whether these expectations^ shall be neaiiaedy 

or not, it cannot be doubted that a bank, extending with its brandies ova 

three States, will furnish a currency which roust be of inestimable valoe 

to the citizens of these States — a currency whose credit would be eoeb ai 

to command an extensive circulation, not only within the States grantiiiir 

the charter,but in the neighbouring States, and to some extent tbroagboot 

the Union. Furnishing the ready means of transferring funds bjf drafts 

• and bills of exchange, the South and West will be relieved from wbsi is 

BOW felt to be an onerous tax upon their intercourse. This want of s 

common currency now subjects the trader and traveller, not merely to 

gfeat inconvenience, but to much positive loss. Gold and silver, tbeo^ 

indispensable as the basis of a sound circulating medium, never ess, to 

any extent, be made available for the general purpose of comnserce. No 

traveller or trader will attempt to cross the mountains with ba^ of specie, 

while he can obtain drafts or bank bills, which will answer his purpen 

equally well. In proof of this we will state the fact that on our recent visit 

to the West, we were unable to convert Southern bank bills, even of speeie 

paying banks, into Western paper, except at a premium of 7 per cent, 

while Kentucky bank bills could not probably have been rendered avail* 

able in Charleston without paying an equal amount — thus subjecting tk 

holders of these bills respectively to a charge in a single transfer of fundi 

between Lexington and Charleston, equal to a whole yearns interest 00 

the amount. Though this may be regarded as an unusual and extraer* 

dinary state of things, we feel warranted in stating, on the aothority of 

several experienced Western traders — that the general condition of ths 

eurrency, and of the exchanges, subjects the trade between the South and 

the West to charges which may be safely estimated at six per cent od 

the whole amount employed in that trade, which we all know amounts to 

many millions annually. The South Western Railroad Bank will applj 

an effectual corrective to this evil. It will thus not only effect a vsit 

annual saving to the traders and farmers of the South and tbe West, bot 

by so doing will recommend itself to general favor and support, and i 

conducted on safe, sound, and liberal principles, will, at the same tine, 

ensure large profits to the Stockholders. The failure to renew tbe 

charter of the Bank of the United States, has left the Southern aiul 

Western States in the condition above described, and from which they 

never can be relieved, but by the estabHsbment of such a bank as oui% 

The New- York banks and the Pennsylvania Bank of the United Statei 

j»ay furnish the Northern and the Eastern States with a currency sufi- 



LfiuiivilUf Cineifmath cmi Charleston Railroad Co. S7 7 

•oient for their parpose. But nothing short of a bank having a charter 
fronn several States, can supply our wants. The re*charter of the Bank 
of the United States must be admitted even by ihose who deem such 
measure most desirable, to be more than doubtful, and if it should take 
place at some future day, woutd come too late for our purposes. It is 
believed that from the South Western Railroad Bank, we may immedi* 
vilely realize most of the advantages ex|>ected to be derived from a Bank 
of the United States, with<iut interfering essentially with that Institution, 
49hc»iild It be hereafter established. The lastory of the United States 
afi&>rds no parallel to our bank. Never before have three States concurred 
an granting any bank charter, and never has so liber.il a charter been 
granted by any State. No bonus is required to he paid to either of the 
States. The stock, as well as the dtvidends thereon, are eipressly 
exempted from taxation in the State of South Carolina, and substantially 
eo in the States of North Carolina and Tennessee, and the bills of the 
httuk are made receivable at the State Treasuries. While it is declared 
that the amount of the capital shall not exceed twelve millions, it is left 
entirely at the discretion of the Stockholders to fix the amount witli which 
they may commence business, which amount tliey are pi^rmittied to enlarge, 
from time to time, as they may think proper. The only limitation in the 
exercise of this discretion, is found in the provision that after the two first 
instalments of $12^ each have been paid, the Directors of the Bank shall 
not call for any further sums, unless equal amounts shall be called for, on 
the Road. It will bt* seen, on referring to the charter that in the present 
state of the subscription to the Road, (two instalments of $5 each having 
been paid,) the Stockholders will be entitled to hold bank stock equal to 
f30, on each share held in the Road, of which $12^ will be payable at 
the time of subscribing, and the remaining 917^ at such times as may be 
deemed advisable by the Directors of the Bank. At every subsequent 
eaU meide for the Road, an equal amount may be called for in ihe Bank. 
A subscriber having paid ten d<i]lars on his stock in the Road may there- 
fore hold 830 of stock in the Bank, and at each successive call the 
amount of stock in the bank will continue to exceed the stock held in the 
Road bv an equal amount, until the Bank capital shall amount to 
$6,000,000, when they must proceed together pari pa$su until they 
amount respectively to ^ 1 2,000,000. 

The object of this liberal provision, was to give income to the Stoolu 
holders while the Road was in a course of construction, and befi>re any 
part of it could be made a source of profit And this object may certainly 
be fully accomplished, if the Stockholders are only true to themselves. 
* With $30 invested in the Bank, and $10 in the Road, siveMper ctntf at 
least, may certainly be realized Mpon the whole amount of the investmcnty 
tiz : — $^ Under successful management 10 per cent can easily be 
made on the $^)0 invested in the Bank, which would be equal to 7^ p4r 
cent, on $40 -the whole amount of the Stock held both in the Bank and 
the Road — and it is not doubted that as the operations of the Bank shall 
be subsequently enlarged, even |?reater profits may be derived, so as to 
keep up the dividends to at least 7 per cent., until the first division of the 
Road shall be finished, and brought into use, when the income of the 
Stockholder must be considerabty increased. 

8uch are the important Banking privileges which have been eonferredl 
upon the Stockholders of the Louisvdle, Cincinnati and Charleston 
Railroad Company. No one is allowed to hold a share in tbs Bank who 
does not hold a corresponding share in the Road. The Bank, however* 
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is to be managed bj a separate Board of Directors, and neither the Stock 
nor the profits of the Bank are to be in unj way liable for the constrocuos 
or expenses of the Road — so that "^Ae entire profits of the Bank must bf 
divided amongst the Stockholders. Under a resolution adopted bj the 
directors, it is proposed to put the Railroad Bank in operatioD in NoTem- 
ber next. The resumption of specie payments by the State Banks, will 
render this comparatively easy. Books of aubscription will Hi opened oa 
the 9d Monday in October next, and -continue open for one ibonth, wHea 
every Stockholder in the Road, will be at hberty to subscribe'fbr as ntany 
Shares in the Bank as he may think proper, not exceeding the number o( 
Shares held in the Road. It is not doubted that the Stockboldera will 
embracothe opportunity thus afforded of securing to themselves a ral>jab(e 
property, and at the same time of ensuring the success of our great work, 
which is inseparably connected with the establisliment of the Bank. £ren 
where the situation of the Stockholder might forbid his holding as 
amoQBt of Stock in the Bank, equal to that for w<hich he may have 00b- 
. acribed in the Road, a due regard to his own interests would require, that 
ke should subscribe for the full amount to the Bank, and pay the first 
instalment of 912}. This will give an immediate valne to hia Railroad 
Shares, and he will be able to substitute others in his place on advan- 
tageous terms, and without injury to the Company — while a failure to 
anbscribe to the Bank, would reduce the value of his Stock, and deprive 
him of the opportunity of availing himself of the benefits of the Bank at 
any future period. The Stockholders in the Bank will meet in person or 
by proxy, in Charleston, on the 20th of November, for the purpose of 
electing Directors, and it as proposed tliat the Bank shall go into opera- 
tion as soon thereafter as possible, for which purpose the bills of the Bank 
ef the various denominations are already in the hands of an engraver, and 
a temporary banking house will be provided. Branches will be esta- 
blished in Tennessee and North- Carolina) as soon as possible after the 
Mother Bank can be put in operation in Charieston.* We submit 
herewith the last semi-annual Report of the President and Directors of 
the ChaHeston and Hamburg Railroad Company, which affords satis- 
factory evidence of the great progress which has been made in the repair 
and improveoient of that road, and of the steady increase of its business 
and income. It is known to the Stockholders, that this Road, of which 
we kave now become the proprietors, was originally constructed on a 
frame work of wood, without any embankment, and that the Iron Rail 
eonsisted of a common flat bar, weighing lolbs lo the yard, and fastened 
on wooden string pieces, by iron spikes. This simple and cheap plan of 
construction was adopted from the necessity of the case, arising from the 
very limited resources of the Company. When tlie Charleston and Ham- 
burg Railroad was undertaken, there was no example of a road of equal 
extent having been undertaken either in Europe or America, and the 
project had therefore to encounter a weight of prejudice and opposition 
against which it had long to struggle. 

The perseverance and public spirit of its projectors carried it success- 
fully through, and it stands now a monument of their wisdom and 
patriotism. As the business of the Road however, began to increase, it 
soon became apparent, that a road constructed so slightly, of such perish- 
able materials, and with so thin and light a rail, could not possibly answer 

* Sin^e mikiDg this Beport nccnunlB have beon rsceived of Grn. HtmiHon 
having «ff«eted the loan of ^2,000,000. id Lohdon, at an interest of five per cent 
mad on a oredit of twenty .six years. Of this sum half a million of dollars have been 
ordered to Charleston in tpcctt, to enable us to put our Bank in operation undt r the 
SBOsI favorablo circomstaaces. 
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the expectations of the public, nor to secure to the Cempaoy the vast 
advantages that might be expected from a more solid ctrueture. Measure* 
were accordingly adopted for ibe purpose, iu effect, of re-constructing the 
Road, by throwing up an embankment atong the whole line, and laying 
down a new and heavier iron rail. Great progress had been made in thi* 
important work, when it was determined that our Company should 
become the )urchaser8 of the Road. Since that purchase was effected, 
4he work ha^ been pushed with much vigor, and ihere is every prospect of 
our having the Road in complete order, in the early part of the cusuiDg- 
year. When this shall be accomplished, there will be evtry reason to 
hope, that the expenses of the Road will be so greatly diminished, and its 
business so much increased, as to enable us to give to our stockholders a 
handsome dividend from this source, after providing fur the interest of the 
debt contracted for the purchase and repair of the road. In the measures 
adopted and prosecuted for the improvement of this Road, the country is 
largely indebted to the late President, John Ravenel, and his successor 
T. Topper, Esq. 

Under the administration of these gentlemen, have been devised and 
executed these important measures, which promise to make the Charleston 
Railroad, one of the most useful and profitable in the Union. It will be 
seen from Mr. Tupper's Report, that experiments are now being made 
under his direction, for the purpose of testing the efficacy of a preparation 
of corrosive sublimate in giving greater durability to timber used in the 
construction of railroads. This process, called, ** Kyanizing," (being 
invented by a gentleman of the name of Kyan, in England) has for some 
time past commanded the attention of scientific men, and the puUic 
authoritiesfn Great Britain. Experiments, made under the orders of the 
Adaiiralty, have shown, that while one part of a stick of timber, saturated 

Pwith the solution, has remained for several years, without any appearance 
even of incipient decay, another portion of the same stick became so 
completely rotten, as to be entirely unfit for use. 

Several ships, as well as public buildings, ha? e accordingly been con- 
struQted in England of Kyanized timber, and the problem will soon be 
solved, as to the benefits to be derived from it. Should the results be 
favorable, the timber of the South will become a durable material for the 
construction of railroads, an event, which cannot fail to have a most 
auspicious influence on our fortunes. 

We would next call the special attention of the Stockholders to the 
annexed table taken from the report of Mr. Tupper, which exhibits a 
gratifying view of the increasing business on the Charleston Railroad, 
even in its present unfinished state. 

Statement of the Income of the South-Carolina Canal and Railroad 
Company, and of the number of Bales of Cotton conveyed to Charleston 
upon the Road, fsom 30th October, 1830, to the 30th June, 1638. 



Oct. 30. 1830. to 
Dei. 31, 1833. 



In 1814, 
In 1835, 
In 1836, 
In 1837, 
In l8l half y'r 1838. 



;in Ist halfy'r 1837 



No. 
Pass. 



Amount 
Pai=s. 



27.649 17.050 
3 2,'283 109.576 
82,216129,982 
45,554131,282 
26,808 80,642 



Amount 
Freight. 



iMailSfSto 
rage, &.c 



35 83,214 44 4,294 66 
61|13l,782 94 8,394 35 



22,506 



34 
61 
77 



140,033 84 1,595 01 

138,269 17 10,663 10 

78 096 69. 6,641 91 



Total 
Receipts. 



44.070 73 



166,559 54 
249 753 90 
271,^3 99 
'280.214 88 
164.231 37 



71,202 12 46,581 26 5,200 14 



122,077 52 



No. 
Bales. 



24,567 
34.760 
28,497 
34.395 
17,975 

6,220 
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The able report of Major McNeill, the Chief EDgioeer, with the 
panjing documents, wid fully explain tho operationi of the ElngiJ 
department, during the pan jear, and the report of the Treaaitrer w3 
exhibit the state of the finances. 

It will be seen from the report of the chief Engineer, that wrc have 
succeeded in South Carolina in inducing the planters to enter into 
contracts for the graduation of the Hoad through their respective plants- 
lioQs — thus bringing into operation the Slave labor of the eouof rj fiir 
railroad purposes. The very strong ohjections urged against bringiDg' 
white laborers from abroad, to mingle with our slaves-on the large piao- 
Cations — the necessary suspension of operations, where white laborers are 
employed during the sickly season (unless we were prepared to witness a 
destruction of life shocking to humanity) induced us at an earlj period to 
make great efforts to prevail upon the planters to take cootr^ts. In the 
beginning this was (ound to be no easy task. By proper ezplsutatioas, 
however, and making a smnll addition, in the first instance, lo the esti- 
mates of the Engineer, the object was effected. The experiment ha» beea 
so entirely successful, that when the second division of the road was 
offered for contract, the competition was so great, as to enable us to make 
contracts in every instance at or below our own estimates. Indeed, we 
may now say, that in the Slave holding States, we can command slave 
labor to any amosnt for the construction of oar Railroads, and this too, 
at reasonable prices. In reference to this subject, Major McNeill in his 
report, states. 

** The daily useful effect of this labor, has been proved by oar own ex- 
perience, in the work now going on below Columbia — to be full as great, 
as that iii the white laborers, on which elsewhere we mainly rely. Indeed, 
it has in more than one instance exceeded what has fallen uader my ob- 
servation elsewhere. A negro has excavated of light earth, 23 cubic 
yards in a day. thrown the same into a barrow, and carried it an average 
distance of 35 feet; and a whole gang has in like manner disposed of 
18 cubic yards, while the labor of the white man at the North, on a simi- 
lar soil, is estimated at 15 cubic yards, an amount which the negro is 
found to perform easily and cheerfully." We consider this result as very 
auspicious for our enterprize. While the planters in these portions of 
the country, where slave labor abounds, will thus find profitahle employ- 
ment for their slaves, they cannot fail to become deeply interested in the 
success of the work ; their lands will be rested— emigration prevented — 
the money expended on the Road will be distributed among our own 
people, and the country es^rj way benefitted and improved. When in 
the progress of tho work, we shall approach those regions where white 
labor abounds, this will be called into requisition and the farmers and 
laboring men along the line, will find constant and profitable employment, 
as well as a ready market for all their productions. Thus will this work, 
even in its progress, serve to enrich and fertilize the country, throagb 
which it will pass — giving a foretaste of the more extended and substan- 
tial benefits, that must flow from its completion, and constantly swelling 
that tide of public opinion, on which we mainly depend for our success. 

Referring to the Engineer's Reports for detailed information on all 
matters connected with the Eoirineer Department, we shall merely here 
advert to the vety favorable character of the route between Branchvilfo 
and Columbia, and the gratifying prospect presented, of our being able by 
a new Gap recently explored by Major M'Kee— near Wheeler s Gap- 
to find a better passage across the Cumberland mountains, than any bera- 
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tofofe discovered. " By Big Creek Gap, (says Mr. M'Kee,) it appeared 
very clear to me, that a grade of 60 feet to the mile could be carried over 
the modntains, without varying materially from its natural surjace, and 
toifkout what is called a dtvdopttnent " If ou a further survey, this should 
prove to be the case, very little doubt can be entertained that a road may 
be constructed by this route at a grade probably not exceeding 50 feet 
Ou a recent visit to the Baltimore and Susquehanna iiail Hoad, the 
President of this Company found the Locomotive En^^nes ascending 
>vith great ease, grades of 60 feet to the mile, and qear the summit of the 
ridge, of 84 feet to the mile* — and he was informed by Major Trimble, 
the chief Engineer of the work, that one Engine of ordinary weight and 
construction had carried up to th<i top of the plane, a weight equal to 250 
passengers, at a speed of 7 miles an hour. The Road from Branchville 
to Columbia, it will be seen is, in almost its whole distance of 66 miles, a 
scries of straight lines, and in the few instances in which deviations have 
been admitted, the curve are on radii of from 2,800 to 5,700 feet, the line 
varying from a level, to 25 feet to the mile — and even this inconsiderable 
rise, is found but for a few miles on the entire route. Of the plan of con- 
struction proposed by the Chief Engineer, it is not necessary for us at this 
time to say more, than to express our entire concurrence in the general 
views he has presented in favor of a heavier Rail, and a more permanent 
structure than has usually been resorted to, in the Southern States. The 
Rail Roads heretofore constructed in this coui>try have varied from u 
mere frame work of wood, and a flat rail of 15 lbs to the yard, to a solid 
stone structure, with the T. or H. Rail, weighing 60 lbs. to the yard, and 
costing from $5,000 to $50,000, the mile. In England, the solidity and 
expensive character of their works, have in some instances carried up the 
cost to upwards of $100,000 per mile. Now it is obvious, that if Rail 
Roads in this country cotUd only be constructed at the enormous expense 
incurred in England they coald not in the present condition of our coun- 
try, be constructed at all ; and we will add, if Rail Roads could only 
be made amongst us, at the cost of many of those which have been built in 
the Eastern States, — we should in like manner, be deprived of the benefits 
of such works. As Major M'Netli has well observed, the ''British fash- 
ion," in these things is wholly inapplicable to this country. — nnd we will 
add, that the most expensive structures of the North, are t qually inappli- 
cable to the Southern States. There is, however, a wide range for choice 
between the most expensive Railways of the North, and the frail, and im- 
perfect works that have been erected, in many instances at the South. 
The skill of the Engineer, and the judgment and experience of the Board, 
must be exerted in adopting the proper medium^ having a due regard to 
economy on the one hand, and durability on the other. We have many 
advantages in this respect over the States further North — of which we 
should avail ourselves to the fullest extent. Pine timber admirably adapt- 
ed to the construction of Railroads, is, in general, to be found in the 
greatest abundance in the track of our roads. We have a level surface 
and a sandy soil, and will not find it necessary to guard against the ef- 
fects of the frost in winter, which makes an addition o/* 85,000 a mile, to 
the cost of Railroads at the North. We have a species of labor which can 
bo commanded to almost any extent without any increase of expense on 

* Thie work, we understand, was planned by Major M'Neill, our ClnerEnginner, 
who resigned his sitaaiion as Chief Engineer ou that Road, when be vntereid into 
the service of our Company. The work has been ezecattd by Isaac Trimble, Esq. 
his successor. 
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accoant of the increase^/ demand, and without the smallest liabilitj' to rial 
or civil commotion ; and finally, when our roads are completed, and otr 
Mteam engines are set in motion, we have nn inexhaustible snpply of fnei 
costing only a third or fourth as much as is paid at the Monh. Thtse 
are advantages that cannot be too highly estimated. In prosecuting our 
turreys l-or the ensuing year, it is proposed to cause the Deep Creek G^, 
pointed out by major M'Kee, across the Cumberland Mountains, to ht 
carefuHy surveyed, and the facilities it may afford for the pas»a^ of thai 
range ascenained. We shall also be prepared to prosecute sach further 
surveys in Tennessee, North- Carolina, and Kentucky, as the L>irecton 
from these States shall deem expedient, and for which the necessarr 
fund^ mnj^ he provided, k is proposed, that the sections of the Road 
between tlie Licxington and the Kentucky River, and between Knoxv^iJle 
and the North-Carolina liire, shall be more minutely surveyed, with s 
view to the location of these portions of the Road at the proper time. 
With respect t'> that part of the Road extending from Colunibia to the 
Butt Mountain Gap, several routes have already been surreyed, afl of 
which have been foiutd to afford great facilities for the constniction of a 
Railway. A careful comparison of the relative ad vanta^s of these scre- 
ral routes, will require a more miimte examination, which will be made 
prior to the final location of the Road, which will take place as soon ts 
our Bank can be put in operation, and sufficient progress shall be made 
oa the work, now going on below Columbia. We shall commence the 
construction of the work above Columbia, as soon as circumstances may 
permit, and in the mean time will take all proper measures to inform our- 
selves fully of the relative advantages of the different routes, so as to be 
able, finally, to select that route^ which on a careful examination and 
impartial comparison with others, shall be found best adapted to our 
purpose. In concluding this Report, the Roar J cannot reftrain from 
offering that heartfelt congratulation to the Stockholders, on the success 
which has thus far attended our efforts. As the noble work in which 
we are enufaged. is the greatest enterprize of modem times, so it has been 
attended by difficulties almost unexampled. Of these we have ah'eady 
given a brief statement, and shown that they have been so far, happily 
overcome. The means now at our disposal, properly exerted, cannot faif 
to ensure success. The loan of ;J2,000,000 in Europe, the estabfisbroent 
of the Bank, the proper improvement of the Charleston and Hamburg 
Railroad, and a prompt compliance on the part of the Stockholders, with 
nil such dernantJs as the progress of the work may render necessary, aided 
by harmonious counsels, and vigorous measures, cannot fail to accom- 
plish our great work. Let us never for one moment forget, that ours i^ 
not an enterprize founded exclusively on a calculation of pecuniary ad- 
vantages to the Stockholders. Though the liberal provisions in onr charter 
prove, that fhe Legislature have not been unmindful x)f the interests of 
the Company, yet there are higher and holier objects connected with this 
magnificent project. The great object is to break dovts the mountai5 
HARRIERS which separate two entire sections of our common country — to 
bring the South and West together — and to bind them forever to each 
other in the bonds of a free social ano commercial iNTr.RcoimsE, the 
only sure foundation of a perpetual Union. In the promotion of this 
grand and noble object, let the Directors and Stockholders pledge them- 
selves to each other and to the world, never to intermit their efibrts, until 
a Railroad communication shall be established between the South Atlanticr 
and the navigable waters of the West, and while we move steadily forward 
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m this noble work, let us resolve to coDsider nothing accomplished, while 
VLuy tiling remains to be done. 

1^ order of the Directors, 

ROBERT Y- HAYNE, President 
Ashville, N, C. Sepu I7ih, 1838, 



^Eztraci from the Annual Repntt if the Council of the Instituti^m of 

Civil Engineers, 

The Council have to regret the loss to the Institution 1)7 death of its Meoi- 
Ijer, Arthur Wool£ This distinguished individual was born at Caniburae, 
in Cornwall. He was a millwright, and in that capacity went to Londoo, 
and was emplojed in Meux's Brewerj. In 1^04. he look out a Patent 
for his Two Cylinder Engine, working high pressure steam in a small 
cylinder, and allowing it to expand in a large one. When he first com- 
menced erecting engines in Cornwall, he induced the proprietors of the 
foundries to improve their machinery, that a better style of workmanship 
might be used in the manufacture of steam-engines; and he introduced 
fin improved Hornblower's double beat valve. The work done at the 
Consolidated Mines, proves him to have been a person of great talents. 
In October, 1814, the average duty of the engines in Cornwall was 20^ 
millions ; WoolPs engine at Wheal Abraham, however, performed 84 
millions; and in December 1815, 52 millions; and in May, 1816, 57 
millions ; while the average duty of all the engines reported in Cornwall 
was 23 millions. In 1820, Mr. Wo olf erected engines at the Consolidated 

Mines having cylinders of 90 inches in diameter, and a stroke of 10 feet 
—the most powerful that had ever been constructed. In December, 1827, 

a trial took place with one of Woolf 's 90-inch engines, and it performed a 
^uty of 63 J millions — the average duly of 47 engines reported in this year 

was 32 millions. For some years before hi^ death he received a pension 
•of 100/. a year from the proprietors of the Consolidated Mines. His 

name is associated with the improvements in the drainage of the Cornish 

Mines ; and whatever share posterity may assign to his individual genius 
in these improvements, his name is recorded in ihe page of history among 

those who have dedicated their talents and the opportunities of a long lifo 

to the advancement of practical science. 
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" On the Duty of Cornish Engines, by Thomas VVickstead " 

Mr. Wicbstead having obtained permission to make a trial of an 
^ -engine upon Holmbush mines, near Callington, proceeded to ascertain, 
with grest accuracy, the dimensions of the engines and the pumps, and the 
duty performed. 

The diameter of the cylinder was 50 inches, and the whole height of 
the lifts 535 feet 6 inches, and the diameter of the tie and rose lift pumps 
were 14 inches, and the bottom lift 10 inches. 

^e had 941bs. (a Cornish bushel) of coals weighed, and took every 
]^recaution to ascertain exactly the work done by this quantity. Previous 
to the trial, the length of the pump-stroke, viz. 5 feet 1 inch, was roea- 
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sored, and tlie quanlitj of water delivered per stroke was found to he 
equal to Sdo-Glbs. The steam was cut off at one-sixth of the stroke, sad 
the temperature of the cylinder in the jacket fullj kept up by a free com- 
munication witii the steam in the boiler. In making the trial, tbe fiit 
under the boiler was worked dowa as low as could be without stoppin; 
the engine — the pressure of the steam being 401bs on the square inch is 
the boiler. Taking the counter, and the time the engine was started, c 
the end of 2^ hours the fire was lowerini^ and the speed of the engiof 
reducing, and it was necessary to have more fuel ; the 94lbs. €>f cod 
having been consumed, the engine was then stopped, and the coooccr 
again taken ; it had made 672 strokes, or nearly 5 strokes per minate: 
the weight of the water raised was l,918,2>2lb8., so that the prodan </ 
the weight and the height through which it was raised, expresaing tht 
performance of the engme, was 1 02,72 l,323]bs. of water raised one fiwt 
high with 74Ibs. of coal. 

This result, however, although it shows the quantity of water raised, 
does not show the duty oftlie engine, as no allowance has been made fir 
the unavoidable leakage of the pumps ; the fairer method, therefore, of 
calculating the duty of the engine is from the product of the areas of tbe 
pumps, the length of the stroke, and the pressure due to the coluauiotf^ 
Water equal fo the height of the lifter ; and the duty of the eDgine ia 
question, calculated upon the above principle, is equal to 1 17,7U6,992Ibs. 
lifted one foot high with 941bs. of coal. The author observes, that the 
engine had not been overhauled, or anything done to it, to prepare for tbe 
trial, the particular engine upon which the trial was to be made not haviBf 
been determined upon until the previous day ; also, that the boiler aod 
Hues had not been cleaned for eleven months. The object being to prove 
what could be done by an engine worked upon the expansive principle. 
Mr. Wickstead considered that a trial for two hours would prove the 
capability of the engine, although most probably the average duty of the 
engine for twelve months would not be so great as it was for the shoit 
time that it was under trial. 

Having calculated the effect which could have been produced bj tbe 
steam-power, provided the engine and pump gear had worked witboa 
friction, the difierence of the result obtdined. and the duty of the engine, 
shows the amount due to ihc friction, which in the present case was equal 
to 93 7ol.7IOIbs. raised one foot high, or about 7-T51bs. pressure per 
square inch. 

It having been observed that the expansive principle would not answer 
for rotary or double engines, Mr. VVicksttad was induced to make some 
observations upon a double engine, working the stamps for breaking tbe 
copper ores at the Turcroft mines The steam was cut off in the down 
stroke at two-fifths, and in the up-stroke at one-third, the engine working 
I with a very equal velocity, and upon an average consumption of coal of 
30 bushels for the twenty-four hours. The engine was working a set of 
stamps — a pump — a crushing machine — and a tumking machine; and 
the result of the calculation was, that tbe duty done by tbe engine 
was 56,5*26,072Ibs. lifted one foot high, with a buiihel, or 93lbs. of coai. 

Mr. Wickstead has given two tables ; the first is a table, chronologically 
arranged, exhibiting the gradual improvements of the steam.eogine in 
the course of 66 years; the second, the average duty performed by die 
engines in Cornwall in 1835 and 1836; and, on the authority of Mr. 
Johu Taylor, a comparison of the depths of the Cornish mines at differeot 
periods, tbe water raised and the coals consuoied, showing a saving upoa 
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the books of the mines proportionate to the improveineDts in the working 
of the engines, stated to have been made during those periods. 

The average weight of the coal used in Cornwall is 931bs. per bushel, 
and that the 941bs. above mentioned was the Cornish bushel bj weight 
and not by measure. The coals used in Cornwall are nearly all imported 
from South Wales, and chiefly fnim the pons of Swansea, Neath, and 
LJanelly, but are generally K>f second-rate quality, the better sort beiag 
selected for other purposes. 

The advantage gained hy having steam of a high temperature in the 
steam jackets of expansive engines is very great. The best engines in 
Cornwall have the steam jackets supplied from a p;pe communicating 
directly with the boiler. About eight years since, the jacket of an 80 inoh 
steam cylinder at Wheal Towan mine became leaky ar the joints, and 
they were obliged to shut off the steam from the cylinder jacket for fa 
month; that immediately upon so doing they were obliged to pack th# 
piston afresh, as it would not, work, which was attributed to the contrac- 
tion of the cylinder, in consequence of their being less heat, there being 
no steam in the jacket ; that the duty done by the engine this naonlh wi^ 
but 55 millions, whereas, when the steam was admitted into the jaekeCj 
both before and after this period, the duty done was 70 milliops. 



^ On Captain Huddart's Improvements in Ropa Machinery : by 

W. Cotton, Esq." 

Captain Huddart*s attention was directed to the subject of r<^-makiQg, 
in consequence of observing every morning during a voyage that some of 
the external yams of the cable were broken, even when it had uodergooe 
no very heavy strain. 

The cause of the failure of the yarns soon became apparent, in that the 
strands being all of the same length, an additional strain was of necessity 
thrown on the external yarns by the process of twisting, when the inteniai 
yarns were kinched up. 

This defect he proposed to obviate, by giving to each yarn an increased 
length in proportion to its distance from the centre of the strand, and the 
angle at which it was laid ; for this purpose he invented a machine which 
he termed a register, which so regulated the length of the yams as to 
make them, when twisted in^o a rope, all bear their due proportion of ths 
strain. 

The entirely satisfactory results attending Captain Huddart*8 experi- 
ments rendered him anxious to see his plan of rope-making tried on an 
sxtensive scale, and ultimately the partnership of Huddart and Co. was 
formed, and works at Limehouse were commenced and completed under 
his superintendence. 

For many years the machinery was only employed in the construction 
of the strand, by which the great increase of strength was obtained, the 
rope being completed l)y hand in the usual manner by four gangs of men, 
three gangs giving what is termed the hard to the strands and keeping up 
the twist, as the other gang twisted them the other way into a rope; the 
correctness of this operation depending on all these gangs working with 
proportionate power and activity, it was freqtiently found that the strands 
were not laid in the rope with such accuracy as to allow each of them to 
bear its proper proportion of strain ; and in order to render his plan of 
rope-making more complete, he designed the large laying machine, which 
^effectually prevented the defects which it was difficult to areid undsr Ihe 
old system. 
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January 30, 1838. Tlie President in the Charr. 

**0n the relative advantages and disadvantages of Four and Six Mf'beek 

for Locomotives ; by Edmund Woods.** 

The engines at first introduced upon the Liverpool and Mnncbesttr 
Railway were found to he much too shghtly constructed for su staining th^ 
shocks and ihe strains to which tlieir high velocities and the inequaJitief 
of the road continually exposed thera ; so that, after u ^hort period, eacfc 
individual engine required and underwent a thorough and general repat'. 
These repairs consisted in the substitution of greater ssreiigtlis and mort 
approved forms of material, together with a mo(ie of coiiiiejcion of tiic 
parts better adapted to resist the repented and perio iical coacussions. 
Thus the outerand inner framings were stayed — wooden wheels replaced 
with iron ones — crank axles constructed with nearly double the original 
quantity of materials — pistons, piston-rods, connecting rods, aud brasses, 
were proportionahly enlarged, until little remains of the old engine but its 
boilers and cylinders. The weigh( of the engine was increased, in conse- 
qaence of these alteration;), from about four and a half tons to nearly tea 
COM. The elTect of this increased weight upon the road could not be 
otherwise than highly prejudicial, and the result was, that the road origi. 
Daily formed of rails intended to support a moving mass, not exceeding 
four and a half tons, distributed upon four wheels, was constantly out of 
repair, the rails being seriously bent, becoming loose, and frequently 
broken ; so that it was found absolutely necessary to relay the whole line 
with stronger rails, and, as a temporary expedient, to substitute props 
under the rails between the points of support, and to add a third pair o{ 
wheels to the b^ck part of the framing of the engine, behind the fire-box. 
The advantages obtained from the alterations, and the additional pair of 
wheels, were almost immediately apparent. The engine lost in a great 
degree its peculiar rocking motion, as also the unsteadiness arising from 
lateral undulations. Besides such direct and immediate results, time 
soon developed further consequences of an important nature, the compo- 
nent parts of the engine remaining for a much longer period securely 
united and firm, the fastenings of the tubes ceased to leak and give way, 
and (he framings retained more permanently their fixtures, besides the 
increased safety in the diminished liability of' the engine to run off the 
rails in the event of any accident. The author then considers the often- 
agitated question of an outside framing to the engines, and proceeds to 
the consideration of the principal objections against the use of six-wheeled 
engines, which objections an» — 1st, The less adhesion to the rails than 
four-wheeled engines ; 2dly, That the axle and weight of the wheels 
adds to the resistance, and consequently detracts from the available 
power; and 3dly, That they cannot traverse curves without increased 
strain and friction. With regard to the first, it is true that the adhesioD 
is less, adhesion being proportioned to the pressure ; but the real question 
to be considered Is, whether the ratio between the adhesion and the power 
of the engine is not sufficient for all practical purposes ; and from the 
working of the Liverpool and Manchester line, it appears th^t such is the 
case. To the second objection, Mr. Woods does not attach much impor- 
tance, as the additional weight of a pair of wheels, axle, springs, Ac, 
does not exceed 12 cwt., and, therefore, on a liberal estimate, cannot 
diminish the tractive power of the engine by l-200th of the whole. 

With respect to the third objection, the tendency to strain and friction 
to patiing round curves, and the difficulty of taking the points, is entirely 
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obriated by a very simple expedient. The plummer blocks of the bind 
wheels are made very light and elastic, so ihui ihry will yield readily 
sideways to an impression For this purpose, it \a found better to use 
small wheels, say three feet in diameter, that the plates may be long, and 
the axles at a considerable distance frimi the framing. Such method» 
render six-wheeled engines capable of travelling s.ilely curves of eight 
chains radius, at a speed of six to eighi miles per hour ; and an instance 
has occurred of a small curve of even four chains radius being passed at 
a slow speed. 



*' On Improvements in Water Wheels ; by Isaac Dodds." 

The result of many experiments, with a view of lessening the bad effect* 
produced by the back water upon the water-wheels on any sudden rise or 
flooding of the stream, had led Mr. Dodds to recommend the adoption of 
two air-vessels, which may press the sides or water guides, and serve to 
carry the wheel ; those, when properly ballasted, may raise or lower the 
wheel and the machinery, accordiiii^ as the water is hi'^her or lower, the 
race being so adapted that the dam head may be raised in the same pro- 
portion as the back-water. 

February l-^. 

*• A Description of the French Method of Constructing Flat Roofs with 

Earthenware Pols ; by F. W. Simms. 

Mr. Simms having a short time since visited Paris, with a view to 
examine into the nature and various applications of the asphaltic mastic 
of Seysel, there extensively employed in the construction of foot-pave- 
ments. the covering of roofs, and other purposes.was led, in the course of his 
inquiries to examine the construction of the roof (»f the Manuteniion del Vi- 
vres de la Guerre, Quai de Billy, which is formed of earthenware pots and 
coated with asphaltic mastic. The roof, which forms a terrace, is nearly 
flat, having just sufficient inclination to carry off the rain ; the voussoirs 
of the flat arches are formed of the cylindrical earthenware pots.* nearly 
resembling our chimney-pots, with the exception that both ends are closed, 
and one end being finished ofl* nearly square. The dimensions of the 
pots vary with the size of the roof to be constructed ; those used in the 
abovenamed roof are about nine inches long, and five inches in diameter. 
'I he thrust of the arches is resisted by iron bands, and the external walls 
firmly tied together, and between them and the longitudinal middle wall 
the arches of the roof are turned with these pots set in mortar. Thesofiit 
of the arches being covered with plaster, forms without the intervention of 
timber, the ceilings of i he upper apartments. The extrados of the arches 
is covered with beton, which is spread so as to give the required inclina- 
tion for carrying ofl* the water; this surface is afterwards carefully 
smoothed over with a thin coating of hydraulic mortar, which when dry 
is itself covered with canvass stretched tight ; upon the canvass is poured 
the asphaltic mastic in a semifluid state, which setting in a few minutes, 
forms the finished surface of the terraced roof. Mr. Sitnms details some 
facts showing the surprising strength of the roofs thus constructed, and 
their easy reparation when injured. 

* This method of forDung arches has been adopted in England for many ytarsf 
several roofs at the Bank are thus constructed. 
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February UO. 
** Dercriptiou of Clegg'd Dry Gaa-Metcr." 

The meter invented by Mr. Clegg for measuring gas may be applied to 
other useful purposes, as the registering the average pressure of high- 
pressure steaiu every hour, day, or all the year — the average temperature 
of heated air, as it leaves the boilers of steam-engines— or regifiterin|^ any 
variable temperature for any period. 

The principle of action of the dry gas-meter is the evaporation orspirils 
of wine, which is well known to vary directly as the heat. 

To contain the spirits of wine, and to cause a perpetual action a* loag 
as the heat is applied, there are two glass globes, about 1 and j inches 
diameter, \ an inch apart, joined together by a glass tube of about ^ ioch 
bore ; these globes are balanced upon an axis, about which tbey can 
freely revolve ; one globe is nearly filled with spirits of wine, and in the 
other a perfect vacuuni ; these globes are suspended in a frame upon an 
axis, the gas from the main is then introduced by means of a pipe coo* 
ducting it to the underside of a gas-burner placed over the globes, which 
is always lighted when the meter is in action, the gas in its passaga is 
thereby heated, and then conducted by a continuation of the same pipe, 
terminating by two orifices of nearly equal area, the lower one being 
rather the largest. These orifices are opposite the centre of each globe ; 
it is obvious, therefore, that the excess of heat would be on the lower 
globe, and, as the temperature of the burner above the meter varies, so 
would t*ie excess of heat on the lower globe, and in this state would be 
useless, as the correctness of the meter depends upon an umform telB- 
peratare be' ween the globes, whatever be the temperature of the sooro^ 
from whence it is derived. This uniformity of temperature is aeoom- 
plished by another portion of gas. much colder than that portion which 
comes in contact with the burner, bitt still heated from the same sotrree; 
blowing upon the upper bulb, this orifice exceeding the diffsreneeof area 
of the two orifices before mentioned, as the temperature of the gas in the 
lower orifice exceeds the temperature of the colder portion of the gas 
which is discharged upon the upper globe, so that, if the gas discharged 
upon the lower globe receives more heat from the burner, the portico fii 
colder gas receives the same quantity of caloric, and cotuiteracts iht 
effect which would otherwise be produced. 

It is then ascertained by actual measure what quantity of heated gas 
will cause the spirits from the lower globe to be driven into the upper 
one, and this once ascertained, is as much to be depended upon as the 
vibration of a pendulum. 

The globes are so adjusted upon their axis that they remain at rest 
when one globe is over the other, but so far out of the centre of gravity, 
that when the spirits from the lower globe is discharged into the upper 
one, it will by its weight descend, thus causing a vibrating motioD, these 
vibrations being registered by a train of wheel- work as in the water-metem 



** On the Application of Steam." 

The minutes of the discussion on Mr. Wicksteed's paper and the 
Cornish engines having been read, Mr. Parkes called the attention of the 
Institution to the importance of the question of the applicability or inap- 
plicability of the Cornish system of using steam to condensing engines 
generally. It seemed to him, after the coDfirmation of the statements 
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fegarding the Cornish engines had lately received from the praiseworthj 
exertions of Mr. Wicksteed, that, as regards economy of fuel^ the Cornish 
engine was even still more superior tAhe low-pressure engine, than the 
latter was (at the period of its invention by Mr. Watt) to the original 
atmospFieric one ; that there existed, indeed (if all we heard were tru«)» 
less economical difference between Mr. Wattes and the high^pressure or 
non- condensing engine, than between the "Cojrnish and the common 
Boulton and Watt engine. If such were the case, which could now 
scarcely admit of a doubt, Mr. Parkes thought, that the interests of sci* 
enc« and the arts demanded a much more thorough and searching inves- 
tigation into the rationale of the Cornish engine than had yet been made ; 
and he thought it a reproach to the Institution, that no one of its members 
is yet prepared to say, whence arises the superiority of the Cornish 
engine, nor what is the relative value of the various perfections which had 
been for so many years assigned to ic by its employers. 

Mr. Parkes thouglit that most engineers were agreed, that the low<' 
pressure crank-engine, used for manufacturing purposes, required, in its 
highest state of condition, at least ten pounds of good coal per horse per 
hour ; that such was Mr. Wattes own estimate, allowing one pound of 
coal for the evaporation of seven pounds of water. He had had many 
opportunities of proving — so far as the Indicator can be relied upon-^ 
the load and consumption of Boulton and Wattes own engines, as well 
as etigines by other makers; but only in three instances had he found 
the consumption so small as ten pounds. He had only in one instance 
been concerned in ascertaining the duty done by a pumping engine — 
which was one of the same kind — tuot working expansively ; and as this 
experiment yra8 conducted with the most rigorous exactitude, the correct-* 
ness of the results might be relied upon. The engine was nominally one 
of forty horses* power, constructed by Messrs. Hick and Roihwell, of 
Bolton, erected at St. Ouen, near Paris, and employed to raise water, by 
means of a scope-wheel, to. supply a new dock. The experiments of two 
consecutive days were managed and checked by M. Arago, M^ Jouy, 
Mr. H. Farey, and Mr. Parkes. By the Indicator the engine proved to 
be working exactly to forty horses' power, with a consumption of eleven 
pounds of good Mons coal per horse per hour ; but as the actual weight 
of water raised, one foot high per minute, divided by forty horses, attained 
36,000 pounds, the real consumption was about ten pounds of coal per 
horse per hour. Mr. Parkes adduced this experiment, with hd engine of 
the most perfect construction and in perfect condition, as evidence, that 
the duty of the common low-pressure crank-engine, not working ^xpan*- 
sively, does not exceed twenty or twenty-one millions of pounds raised 
one foot high by ninety or ninety-four pounds of coal ; and thus that the 
Cornish engine, investigated by Mr. Wicksteed, exceeds such engine, id 
economy of fuel, in the ratio of five to one. 

Mr. Parkes then entered at some length into a consideration of the 
Tarious phenomena to be observed, and facts to be ascertained, in order 
to determine the separate value of the parts of the system adopted in 
Cornwall. The assertion that the boiler was superior to others, would be 
confirmed or disproved by measuring the water evaporated by the fuel 
used — which might also be done with such accuracy, as to furnish us with 
the yery important knowledge of the quantity of water in the shape of 
steam required for each stroke of the piston. A thermometric steams 
gauge should be fixed on the boiler, and another as near as possible to 
Ihecylindef, to determine both the pressure within the boiler, and at w&at 
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pressnre the steam really enters the cjl'mder. He suggested also ilitf 
another such thermometer, fixed on the cylinder cover, might be iise&.« 
in conj*jnction with the IndicatQUto determine the increments of ejqMs- 
sion, as well as the highest and lowest de(;;ree of pressure w^itbin \ht 
cylinder. That it appeared to him that the Cornish engineers had carried 
out to perfection Mr. v\ ait's axiom, that '* the cylinder should be maa- 
tained as hot, and the condenser as cold, as possible,*^ and that sinee iht 
hot jacket probably played a still more important pfu't to the cjr Under t; 
an expansive than to a non-expansive engine, no means should be lef 
untried to ascertain the value of that element. That the tbermometrk 
steam gauge might also be an useful adjunct to the barometer, in deter- 
mining the amount of vacuum in the condenser, and other pbenomcBs 
connected therewith. The proportions of the air-pump and condenser t» 
the cylinder, adopted by the Cornish engineer, should also be noted, ti 
well as the temperature of the injected and ejected water. 



** On the expansive Action of Steam in Cornish Engines. 9f 

W. J. Hbnwood." 



At the commencement of this paper, the author describes, with 
detail, the action of the Indicator, and the nature of the evidence which it 
furnishes on the working of an engine. The author then states the resoki 
arrived at on applying ths Indicator to the cylinders of some of tbe beit 
engines in Cornwall. The peculiar circumstances of each case, as tbi 
clothing of the boilers, steam pipes, and the various methods adopted bt 
keeping up the temperature of the cylinder, are detailed. Ttie steaa 
cases or jackets of some of the engines were filled with dense steam from 
the boilers of others with heated air. The dimensions of the workisf 
parts and the loads of tbe engines; the water and steam in the boilers; 
the temperatures of the hot well of the condensing water, of the boikr 
shed, engine-house, and external air; the duration of the experimenu; 
the coalu consumed, according to weight and measure ; the quantity of 
oil and grease ; the number of strokes : the duration of each experimeat, 
and the pressures of the boiler and cylinder, are tabulated for tbe respecdre 
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The greatest duty recorded as performed respectively by the measured 
bushel, by 84 pounds damp, and by 84 pounds dry, is 86^, 72^ end 77^ 
millions. 



^ Particulars of the Construction of the Floating Bridge, hitely estahlisbed 
across the Hamoaze. between Torpoint, in the County of Com wall, and 
Devonport, in Devonshire; by Jas. M. Rbndkl, Member. 

The width of the river Hamoaze, at tlie site of the bridge, is, at higl^ 
water, 3,550 feet, and low- water, 2,1 10 feet The greatest depth at ingk- 
water is 96 feet, and low-water, 18 feet. ^ The strength of the current at 
ordinary spring-tides, is from 260 feet per minute, or neiirly three knots 
an hour, to t}30 feet per minute, or three knots three-fourths an hour, 
varying in different parts of the passage ; but heavy land.floods, acoooH 
panied by a north-west wind, make the .ebb-tides run with a velocity of 
nearly five knots an hour. 

The site lies directly at right angles to the line of cturreBt,.a disadvas- 
lage that could not be avoided, as the mooring of the ships of war prevented 
llie selection of an oblique line of direction, and the situation is soezpoeedr 
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that ships lying in ordinary, in the immediate vicinity of the bridge, 
sometimes drag their moorings. 

Xhe bridge is a large flat-bottonied vessel, of width nearly equal to its 
length, divided in the direction of its length into three divisions, the middle 
one being appropriated to the machinery, and each of the side ones to 
carriages and traffic of all kinds. These side divisions or decks are raised 
from trvo feet to two feet six inches above the line of floatation ; and by 
means of strong and commodious drawbridges or flat forms hung at each 
end of each deck, carriages drive on and off the deck from the landing 
places without much difficulty, or occasion for the least disturbance of 
horses or passengers. ' 

The bridge is guided by two chains, which, passing through it over two 
cast-iron wheels, are laid across the river, and fastened to the opposite 
stones. Two small steam-engines are employed as the moving power, 
hy turning a shaft, on each end of which there is a large cast-iron wheel, 
whereon the guide chains rest. The landing places on each shore are 
simple inclined planes, from low-water mark to two feet above high- water 
mark, formed .to a slope or inclination of one inch twelve or one inch 
fourteen ; and as the bridge approaches, the drawbridge is lowered on 
the plane. 

To prevent the chains being so tight as to interrupt the free navigation 
of the estuary, or to endanger their breaking, instead of being fastened or 
moored to the shores, their ends have heavy weights attached to them, ia 
shafts twenty feet deep and sixteen feet square at the head of each 
landing-place, the weights being cast-iron boxes loaded with five tons each« 
attached to the ends of the chains, which enter the shafls over cast-iron 
sheaves of two feet diameter. These weights rise and fall as the strain^ 
upon the chain becomes more or less, and prevents the tension ever 
exceeding the balance weights, which are considerably below the weight 
to which the chains have been proved. 

The length of the bridge, exclusive of the drawbridges, is sixty-five feet; 
the width at midships, forty-five feet ; and at the ends, thirty-eight feet 
six inche?. The draught of water, when the bridge is full of heavy car- 
riages, is rather under two-feet six inches, the clear depth of hold being 
four feet three inches. 

The seat of the bridge in the water, or rather the lines of floatation, are 
elliptic,' and the sides are curved vertically, the object of these forms being 
to relieve the bridge as much as possible from the efiect of the current, 
and to preventthe sudden stoppage of a wave, and the consequent spray 
over the side. 

The roadways or decks have cross battens to prevent the horses* feet 
from sliding, and also for the better holding of a thin coat of sand and tcu*, 
as a more agreeable footing than wood. The fencing of the sides of tha 
roadway is complete, by carrying the timbers three feet six inches to four 
feet above the decks, and above that by the chains which suspend the 
drawbridges forming a rail. 

The drawbridges are of the same width as the roadways, and are sus- 
pended by two three-quarter inch chains ; one of which as before stated* 
forms a guard-rail to the side of the bridge; the other passes through the 
' engine-house, being there connected with a small purchase machine. 
There are two steam-engines, each having a cyhnder of nineteen inches 
diameter, and two feet six inches stroke. Thc^y are common condensing 
beam engines, working at a pressure of thres and a half pounds per incifa 
in the boiler, and at aa average speed of thirty-fivs strokes per miouteii 
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and but one boiler. The feeding water is procured from a tank on tk 
eastern landing place, and the waste steam being thrown into this taak, 
is sufficient to raise the water to 100''. 

The guide chains are the common cable pattern, each one inch iroo, 
and each link made to a gauge, so as to fit the chain wheels wiiho* 
slipping. When the bridge is on either side of the river, and the cbaiu 
lie on its bed, and when the bridge is in the act of crossing, they necet- 
sarily form two area. The weights in the shafu rise and fall from fi?c u 
eight feet, according as the weather and the tide may happen. 

The time of the bridge crossing is seven minutes at low-water, and ogk 
minutes at high-water. 



From ibe London CivU EnglnMr and Architaci'* JounMl. 

Cast Iron Bearers. — Extracts from a Paper on the Relative Sirtm^ti ^ 
several Cast Iron Bearers^ when subjected to a Transverse Strain, Bf 
Charles Parker, flsq,, Fellow, read before the Royal Trutitutiam of 
British Architects, Jan. 15, 1837. 

The object of the paper was to give the results of a series of thirty-four 
experiments made by Mr. Parker, in an attempt to compare with ose 
anothef the relative strengths of several forms of cast-iron beams when 
subjected to a transverse strain ; also, to ascertain the difference in tbe 
strength of their sections when close, and when open or pierced, and to 
give some memoranda of girders that have heen executed. 

The following comprise the description of beams experimented on bj 
Mr. Parker to obtain the requisite data : 

Complete and open rectangular section — Complete rectangular sectioo 
with webs in the middle — Complete and open rectangular section with 
web on upper edge — Complete and open rectanguhir section with web on 
lower edge — Complete and open rectangular section with web on both 
edges Complete and open rectangular section with spaces between tbe 
webs filled in solid. 

The experiments were made on models of sufficiently -large scale to 
allow of that precision in adjustment which is ces^ntial to obtain an acco- 
rate result. The length of each model when cast was two feet five inches 
and a half, and the depth was one inch and a quarter. 

The principles on which the proportions of the sections were formed 
wa^ to make the width of the complete rectangular beam the basis of 
every transverse section ; consequently this same width is preserved 
throughout the whole of the several models in the narrow parts of tbe 
section, the webs being added in the proper places to make the required 
diversity of form. The depth and the length of the beam between the 
bearings in each of the examples were the same. The beams were sap- 
ported horizontally at both ends, and strained by a force acting perpen- 
dicular at the middle point between the props. The quantity of deflec- 
tion was multiplied by means of a lever index, and the pressure was coo* 
tinued three minutes before any addition was made to the weight. Four 
experiments were generally repeated of each section, and the strain was 
increased by fourteen pounds at a time, till the beam was fractured. Tbe 
proportion of the iron used in the castings, were equal portions of hot 
blast eald«r iron and plats iron, taken from a cold blast cupola. 
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T*he following are the results of the experiments on the complete trans- 
verse sections: — * 



Wt. of Beam. 



Ditto 
Ditto 
Ditto 

Ditto 



Ounces. 
28 
34 
84 
34 
42 



90 



Breaking Wt. 



Pounds. 
375 
325 
825 
550 
750 



950 



Complete Rectangular A 

Ditto with web in the middle B 

ditto ^ on upper edge. ... C 

ditto on lower edge D 

ditto on both sides £ 

with space between webs on 

both edges filled in solid F 

It is not intended to illustrate the principle of comparison by anj 
numerical operations, or to form constant multipliers applicable to the 
strength of each separate section. This remains to be done hj future 
experimentalists, as it is considered that the results which have been ob- 
tained are insufficient for that object. 

From a cursory inspection of the tables, the following deductions ivre 
obvious:- — That the strength of a beam to resist a given pressure is not 
in proportion to the quantity of materials it contains ; and, that the 
power of each section to resist the straining force is obtained more by 
the proper disposition of the component parts than by the contents of the 
sectional area. 

On comparing the several results, it will be perceived that the strong- 
est form is obtained by the relation that subsists among the parts that 
make the section E, in which the neutral plane is disregarded, and the 
surfaces of extension and compression are proportionably increased. 

Also in the sections B, C, and D, in which the three planes of the area 

of a beam are severally enlarged, it appears that the increase of material 

. can be applied with advantage only in the lower surfaces subjected to 

extension ; for, when added in the neutral plane, or on the upper and 

' compressed surfaces, it essentially weakens the beam, and readers itf 

powers of resistance inferior to the plain rectangular section A. 

The truth of this conclusion is equally deducible from the proportional 
increase of the deflections with the earlier weights, in those sections where 
the lower surfaces are not enlarged. It was perceptible also by the shape 
and appearance of the parts presented where fractured. The whole of 
the results thus obtained seemed to indicate, that the resistance of the 
particles to extension is not the same, or equal tp the resistance to com- 
pression; and on this principle it is suggested that the strongest and 
most economical section would be obtained by making the upper about 
half the projection of the lower web. 

* By dividingr the breaking weight in pounds by the wei^^ht of the beam in poiiads, 
we obtain the lollowing data ai the proportional strength of each beam: — 

Wt. of Beam f Breaking Wt. I Proportional 
in Pounds. | in Pounds. » | Strength 



Complete Rectangular . . A 

DiUo with webs in the middle B 
DiUo ditto on the upper edge C 

Ditto ditto on ihe loworedge D 

Ditto ditto on both edges E 
Ditto with space between the top 
and bottom webs on both sides 

fiUediu solid . . F 
•— Eoitoi. 



'Tim 
2125 
2 1«5 
2125 
2-688 



5-696 





375 
325 
325 
550 
750 


214 
153 
153 
279 

289 




960 


m 
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It 18 also observable, that the sections A, and F, although both redaa- 
galar sectiont, and the latter in the model made three times the breadd 
of the former, do not preserve the same relative powers of resist&oce, the 
MCtioQ F« with 3^ times the material supporting only 2i times the pres- 
sure ; this result makes ciution requisite in the use of the tables of thi 
strength of beams that usually accompany works on this subject, irbereifi 
it is argued, that as a beam of an inch in breadth will bear a certaia 
weight, so a piece five times in breadth will be five times as much, and 
the same as any other breadth, forgetting that in a beam of a certain 
quantity of material, the maximum of strength is obtained bj a certain 
ratio of the depth to the breadth. 

The whole of the preceding experiinents were made with the middle 
portion of the section entire ; but with a view of ascertaining whether the 
strength of the material would be essentinlly impaired by removing that 

Crtion of it which lies immediately contiguous to the neutral plane, or 
tween the compressed and extended surfaces, several castings mrere ex* 
perimented on. Still, before detailing these results, it appears dearaUe 
to give the particulars of two experiments that were made on hollow gird, 
-era of an elliptical section. 

Ist Experiment. — Two girders 21 feet 2 inches long each; weight of 
No. 1, 13 cwt. 1 qr. ; ditto of No. 2, 14 cwt. 14 lbs. ; distance betwesa 
the supports, 19 feet 8 inches ; space between the two girders, 3 feet: 
loaded with pig-iron and equally distributed over the whole length ; botk 
castings being defective, they broke with the weight of fourteen and s 
balf tons. The deflection in the centre was three-quarters of an ineb 
under the pressure of ten tons. The firacture in ,both was two feet from 
the centre. 

2d Experiment. — Two girders from the same pattern as above, being 
sound good castings; the same distance between the supports, and the 
same space between the girders ; the load equally distributed as in the 
1st experiment. Weight of 2 girders, 1 ton 8 cwt. 2 qrs. ; ditto of each 
girder, 14 cwt. 1 qr. ; both broke under the weight of twenty-one torn 
exactly in the centre of each girder. The deflection in the centre of 
tbe last two, duhog the process of weighing, was 5 tons ^ an inch, 10 
tons 1 inch, 15 tons If of an inch, 20 tons If of an inch. 

It is scarcely necessary to mention, that the principle of strength in 
this section is taken from nature, where it is beautifully exempl^d in 
the banes of many animals, in the structure of birds, and in the stems 
<)[ most plants ; but the advantages the form ofl^rs are defeated by the 
difficulty of obtaining sound castings, where the length exceeds the dis- 
tance given in the experiments, namely, twenty feet. 

Mr. Parker states, that, by taking away the parts about the axis, or 
hollowing the mass, slightly impairs its power to resist a transverse strain, 
while it produces a form of section that combines the least quantity of 
material with the greatest strength. 

These two experiments therefore show, that, in the direction of the 
lengthy a portion of the neutral plane may be cut away without much 
injury to the strength of the beam, but as there is often a portion of the 
neutral plane removed in the direction of the breadth, the result of the 
expeiimenta before adverted to remain to be mentioned. 

Mr. Parker then proceeds to make some remarks on open or pierced 
heami. It has been generally considered, that in pierced beams, the 
disposition of the middle surftices of the depth may be regulated by 
fimcy ; and that, provided suflicient diagonal and cross-ties are allowed 
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to connect the upper and lower portions, and prevent irregular contrao- 

tion in the metal, no strengtii can arise from the distribution of these 

parts. Leavino; tins question for future inquiry, it is necessary to mea* 

tion, that the plan of opening* the beams, which was followed throughout 

the whole of the models, was similar to that Recommended by Tredgold* 

Thus, the rectangular section, had five-eighths of the entire depth taken 

away, and the several remaining portions disposed so as to keep an equal 

hulk in every part. The apertures had hoth ends circular, and both sides 

parallel, with the outer ed^es, thus connecting and giving stability to the 

whole beam. 

The object now sought, was whether beams, having a portion of the 
middle cast open, were as strong and stiff as when cast solid, and afkef 
many trials the following were the conclusions* 

That beams of equal depth and breadth when cast solid are stronger 
and stifier than when cast open. 

The equal weights produce equal proportional deflections in the same 
section, whether cast open or solid. 

That the strength and stiffness of the solid to the open section is in 
exact proportion to the quantity of material used in each section, and 
which, in the present case, may be numerically expressed as one third in 
favor of the solid. 

Such are the results of the experimental researches made on this part 
of the subject, for which, from our prior view, we were little prepared. 
^ow far these effects might be modified by a different manner of opening" 
the neutral plane, is matter of conjecture, and can only be determined by 
experiment. Indeed, from the constant assertions that had been pren- 
ously made, we were imbued with the idea, that when a certain quantity 
of metal is cast into the form of a beam of a given depth, it was both 
stronger and stiffer i£ pierced than it would be if left solid. The results 
have proved this to be erroneous ; and should it now be advanced on thcf 
ground that the equal quantity of metal, and not the equal depth at the 
two sections, are to be regarded, still, if found correct, it will not altef 
the general consequence that may be inferred from the experiments, 
namely, that into whatever forms the middle portion of the beams may be 
moulded, the advantage will be comparative, and there will be no devia« 
tion from the principle that has been found to operate in the hoUotV 
girders. 



Opening of the Newcastle and Carlisle Railway, — On Monday the 
opening of this railway took place with considerable ceremony and festi- 
vity. The distance of the hne from Newcastle to the Castle Basin, at 
Carlisle, is 61 miles. "The anniversary of the battle of Waterloo, 
which crowned the British arms with success, and restored peace ta 
Europe^'* says the Tyne Mercury, *• was selected as the day on which to^ 
celebrate the event, and one of the engines is named the Wellington. 
Different portions of the railway have been opened from time to time, and 
made available to the commerce of the North ; but on Monday tlw whole 
line was passed over for the first time. The engines started in the fol- 
lowing order : First, the Rapid, as an advanced guard, and without any 
train, displaying the union jack, which has long * braved the battle dnd 

* We regrtt thtt Mr. Parker did not givt the parttooisfs of thet« sapemMsfli, flP 
they tre most importont. — Edit. 
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the breeze ;' next, the Meteor, with four carriagea and a fla^, on 
was inscribed, ' England expects every man to do his duty.' lo llv 
train we observed the Mayor of NewcastJeandhis friends, and the Alia 
heads band ; then followed th^ Victoria with nine carriages, the Weflnf 
tutJi with nine, the Nelson with seven, the Lightning with ten and ifci 
Carlisle band ; next, the Tyne with its steam organ and nine cani^ci; 
after these came the Carlisle with eight, the Bden with ten, the Gd6A 
with nineteen and about 600 passentrers ; then the Atlas with seTeotee% 
next the Sampson with eleven ; in this train tl>ere were rery few panes- 
gers. but it was succeeded by the Newcastle with nine carriages wcf 
filled, and a flag hoisted, ' Prosperity to Newcastle,* followed by dk 
Hercules, the last of the list, with eight carriages. The aggregate nm* 
bar of passengers in all the trains, upon a fair computation^ exceeded 
3,500, and the proceMion, previous to starting, reached nearly half a mik. 
but when in motion, could not be less than one mile and a half, allowiaf 
as n/ueh space between each train an was consistent with safety. — Zjtmdm 
Paper, 

' Railroad between Charleston and Georgetown. — We brought recently 
to the notice of the public a scheme for the connection of Charleston with 
Georgetown (S. C.) by a Railroad, as part of the line of communicatioii, 
through Wilmington (N. C.) between the North and South. On conver- 
sing with a number of individuals of property and influence, in the distms 
of country through which such a road would pass, and who fully appre- 
ciate xM benefits of this project, we are satisfied that the cost, includiof 
bridges over both the Santees, would not exceed our estimate of $500,0001 
That an investment by capitalists in such an undertaking would produce 
as large a return as on almost any railroad in the Union, we feel satisfied, 
from the great amount of travel that must take place on it^ A number of 
individuals of large means are ready to subscribe to such an enterprise, if 
an impulse were only given to it. The increasing abundance of monej, 
and the difficultv that must shortly take place of finding advantageoot 
employment for it, render this the acceptable period for the commeace^ 
ment of the undertaking. We should be prepared now to engage in the 
work, so as to mature it as nesu'ly as possible after the completion of the 
Wilmington and Raleigh Railroad. We understand that this road will 
be ready for travellers, on its whole extent, by the 1st of June next, and 
that the proprietors expect to complete, by the 1st of December next, 110 
miles, when it is understood that the great mail between the North asd 
the South will be transported on it. 



Important to Railroad Corporations, — In an action brought against tlte 
Baltimore Railroad Corporation for the loss of a C)W killed by the cars, 
in the Baltimore County Court, the Magistrate in sumniinii up, took occa- 
sion to say, that noproof of negligence had appeared upon the part of the 
engineer ; that on the contrary, from the circumstances, it was evide t 
that the engineer, in behalf of his own life and the safety of the train com- 
mitted to his charge had every inducement to prevent such an accident as 
had occurred ; that unless negligence could be shown, no recovery could 
be had in a case of the kind. The judgment of the magistrate wai there' 
fiDM in &yor of the defendants^* 
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LONG ISLAND RAILROAD. 
Will ha issued from this Oiice in a few 
lyi, in pamphlet form, with Lithu- 
aphcd Illuttrations ; a full description of 
e Long hland Railroad, by an Engineer 
which it b desigaed to make the com- 
enoement of a series of pamphlets— if 
nicineeri can be indnced to prepare 
em— -ffivin^ full and complete descrip- 
)nf ofthe different Railroads and Canals 

the United States, which are, and as 
hem may be hereafter completed. 5tf 

AVERY'S ROTARY ENGINE. 

This Eogino is now in aie to vSrious parts of 
■ ooontry, sad is found to poBSMs importiint 
ivantiiges, as a drivings powsr, for Saio-MUh^ 
lourimg MiUtt Cotton Factories, Sugar Mills 
A Madtifu Shops^ over tbo ordinary Piston 
igine. 

Its advantsffs consists in econoroy in the 
St cost, and also in tho cost of /-#«/, repairs, 
4 ail0Aiance, Wherever one of them han 
en pot in operation by a person acquainted 
Ui them* others have been ordered, and it 
II coatinae to be so wherever they may he- 
me koown. 

Ofdars for Engines, and Mill Machinery 
Idreaeed to this office,or to Mr. Joseph Curtis 
t Attorney street, will be promptly attended 

D. K. MINOR, Agent, tf 



ATENT AGENCY OFFICE AT 
WASHINGTON. 

WILLIAM P. ELLIOTT, Artist, for rosny 
nn employed in the Patent Office, will devote a 
rion Of hts time to the prruttrafion of papers and 
swings for sppltaantj tor Fatonu, and attend to 
t procortng of paterits for uspfol inventions with- 
I the necessity of a journey to Washington ; and 
il give ioformatioo by mail, as to the originality 
the raoiot previous to applying for patents. 
All cutmmintcattons must be free of postage. His 
"Boe ie tit room No. 10« Patent Office Buildings, 
sshington, D. C. 
WaMn^on, AprU^d, 1838. Jy 1 — 8t 



iTBNT HAMMERED RAILROAD, 
SHIP, AND BOAT SPIKES. 

The Albany Iron and Nail Works, have 
ways on band, of their own manufacture, a 
rge Bssofioient of Rail Road, Ship and Boat 
iike«« from 2 to 12 inches in length, and of 
y form of bead. From tho excellence of 
c* malorial always used in their maouiactore. 
d ihoir Yory general use for Railroads and 
her porpoaes in this coantry, the msno- 
uorors bsTS no basitation in warranting them 
l!y oqoal to lbs best Spikes in market, both 
to qoality and appsaranos. 
All ordora addressed to the subsoriber at the 
orks, wiU bo promptly szscQled. 

JNO.F. WIN8LOW, Ag-t, 
Albany Iron and NaU Works. 
Tho abovo 8ptkes may be bad at Factory 
tcoo of Crasttts Corning, ft* Co., Albany 
art ft Morritt. New Torii ; Jas. II. Whiinef* 
.. ; B, h EtUng, Philadelpbis ; Wro. E. Co. 
1 Js Co^Boatom. 



PATENT SAFETY FUSE, 

For IgniiUg the Charge in Blasting 

Rocks, both in dry plaees and under 

water. 

To those acquainted with and accustomed to 
usin^ the Fuse, comment or deucripiitm is unne- 
crtisary; to iIkmc who are not, we would simply 
ob^tTve, thai u is an important invention to persons 
em|>!oycil or concerned in BUstinj^, as bv its use 
thai hitherto dan^rous operation is rendeied as 
«q/b as the ordinary employ mo tsof the Farmer. 
It iDtfures certainty, and <; fleets an explosion as 
well under water as in the driest shuation, adds 
much to thc/orce of the blast, and by rendering lbs 
prhning needle unnecessary, saves ronch time. 

Numerous certificates from those who have 
tested the Fuse, miijbt bo given, but iho following 
is deemed sufficier^t. 

CERTIFICATE. 
Havmg seen the Patent Saiety Fuse for Blasting 
tested to our satisfaction, we cheerfully eertifv, that 
we are convinced that it suvt« much time and labor 
—adds to the force of the blast— ensures certainty, 
and renders blasting perfectly ssfe. B«*sides, k is 
we think, cheapee tbsn tbe'coiimiOD strsw Fuse. 
For dry blasting; it is a f|[reat improvement; boC 
for blasting in wet {ground , it w iovsJuable. Msssis. 
F. Hitchins d^ Co., cnntracturs on the Erie canal, 
certify that they have been engaged in the Comisli 
mines, England, where the Fuse is ezdusiysly 
used, snJ that it has never to their knowledge, 
caused a miscarriage. They confirm our abovo 
expresRcd opinion of its value. We make no doubt 
that it will soon be in universal use In blasting 
npe rations 

DAVID HAMILTON, 

Superintendent repairs, Erie Canai, 
W. J. Mc ALPINE. 
Assistant Engineer Erie Canal Enlargement 
J. HOUGHTON, 

Engineer Cohoes Companf. 
CoBOKS, December 16i 1837. 
Tbo Fuse is manufactured by Baron, Biebfoid, 
Eales and Co. at Simsbury* Hartford Co , Conn., 
urdfrs directed to them, or either of their sgrnts^ 
will be promptly attended to. 

Agents for selling the Patent Safety Fuse* 

David Watkinson 6l Co., tiartforU, Conn. 

A. G. Hozard & Co., 135 Front-st., N. V. 

Eraiaus Coming & Ca, 3Cl South MacksS> 
street, Albrny. N. i . 

E. F. & A. G. Smith, SB Exebsnge-stiMt, 
Rochester, N. Y. 

U. Kingman dt Co., Buffalo. N. Y. 

Curtis Sl Hand, 16 Commerca-strest PbUadsl* 
phis, Penn. 

Pratt &. Keith, South Chsries-stnst, Bsltimois. 
MD. 

G- R. Peeks, Rkhmond Vs. 

W. B. Peake. Fredericksborgh. Ta. 



SHEET LEAD, d&c 

THE Subseribera, Manobdofets of 8beci 
Lead, Lead Pipe, Ked Lead and Ltthsrgs boss 
always an assortment in store, snd for sale, at 171 
Front Street, corner of Burling Slip. 

CORNELL dt TUCKER. 
TW Sheet Lead and I^ead Pips for Fortifict* 
tioiis and Engineering, Milled any thicknoss and 
size to order. 
1 y I A'eir. York, Marek 10 J8M. ai 



PATENT RAILKOAD, SHIP AND 1 THE NEWCASTLE Ma^ 
BOAT SPIKr:S. I TURING COMPANY 

»S The Troy Iron anti Natl Kiciory kfij.s r.»n j Continue to faroUh at the 
stanlly for sale a very exU'iirive a&sortim til tif tnt^n of Xowcafttle, I>elaii*ftre, 
Wroufrfat Spikei-and Naiia, from 3 to lOimhes, | aiher Sieam Bnginew-^Jitdk 
maoulacturrd by the «ub«critM«r'« Patent Machinrry, I iron work, and Brau and IruA C«'r 
wbich after five years tucceMcful operation, inJ n<iw I kinds conneotinJ with Stcaniboaia, JL^ . 
•iiDOsI unKernl iMcin the United Stak*)>, {m wdl ' 5Iil( Gearing of evi-ry d<^CTi|*dt*a ; • *. 
«a Bnsland^ where the sutMcnbtfobtainrd a patent) ' (chilled) of any nattem and •«*>. '«ria * 
are fuufid sapen<»r toany yeteveroflcredin inarkei. I altfo wiih wrought *lirei»; SprmT«»* 
Hailroad eomiMniei* may be mipniii'd tvith Spikes I Bultii for Car*; Orivia^ and oVicx '■ 



hv9in% eonniemink heads suitable to the holes in 
ifbn nila, to any amoani and on short notice. ^1. 
Tnoit all the Kaitroads now in \tn>^reM in tite 
United States are fastened with Spikes mode at the 



above-namt'd factory — for which purpose they are Dobb. Supeiiniendenr. w\U mret wttA 



ftmnfl invaluable, at tht ir adbexi'-m is more than 
<bttWe any common Spik<>s made bv the hammer. 

♦♦» An onlers directed to the Agent, Troy, S.Y, 
will be ponaually attended to. 

HENUV BURDEN, Agent 

Tw)y,N.Y,Joly.l83l. 

«% Spikea are kept for sale, at factory prices, by 
I dit J. Townaend, Albany, and the princi|inl Iron 
Merdiantain Albany and Trovi J. I. Brower|2*^ 
Waieratreet, New- York ; A. fa, Jones. Phtladel- 
fliia ; T. JaavieN, Baltimore ; Degrand & Smith, 
Beaton. 

P. 8. — Railroad comf<anie8 would <lo we!I to for- 
ward their erdert as early as practicable, as tliC 
edbaeriber is desirous of extending the manulactur- 
ing ao as to keep pace with the daily increasing 
ttottand for his Spikes. 

lJ23am H. BURDEN. 



NEW ARRANGEMENT. 

mOPKS fOft IHOUhSD TLAKBM OF ftAILtiOAilS. 

WE the subscribers have formed a co partnership 
under the style and firm of Puiger & Colentan, for 
<he manufacturing and selling of Ropes {or inclined 
planes of railroails, and for other uses, offer to supply 
roues for inclined planes, of any length required 
without splice, at short notice, the manufacturing 
of cordage, heretofore earned on by S. S. Durlee & 
Co., will lie done by the new firm, the same super- 
intendent and machinery are employed by the new 
firm that were employed by S. S. Durfce & Co. 
AU orders will be properly attended to, and ropes 
win be shipped to any port in the United States. 

12th month. 12th, 183(5. Hudson, Columbia 
County, State of New- York. 

ROB T. C. FOLGER. 
GEORGE COLEMAN. 



Locomotives. 

1'be works bein^ on an 
ders will be executed with proinpc 
Communicatioas addressed to Str. 






atienti D. AN ORE VV C. GR \ i 

President of the Newcastle 5I«^- . 
StwcatlU, DeL March 6, 1838. ^ 

Literary and Scientific Caurwt «/ 

bia Vol lege. 

The students of ifalseonrafl wtfl aiK 
the Co'Iege on Mondny Ist October. Li 
Tor admisaion into the t^ercr^l claaii 
examined on Fridftj, 28th Septeahet. 

The object of thta course ta lo wShf^ 
persons aa may out wiah, or may a^ 
pared to enter upon the classical kUktaa z 
in the college, full instrnction in lbs c 
tical, aiized, and phyaical actene^. \. 
purpose they are admitted to the i:»v- 
of the professors of those departowsii *. 
titled lo all the privilegea of etado;! - 
regular clasaea. In addition, tbejbi:* 
tunities of porsaing the atodies of £a;^ 
ratore and history. The cuiirae f- 
planned with much care, as a prepir. 
the professions of the ciTil engineer, u 
tect, or the conductor of manofactom. 
order, m.>re effectually to aocompliik v^ 
jecta, additional inatructore are eaftf-- 
arrangementii made to teach the prac:^ 
gineeringin the fieldt the uee of instnr.*: 
manipulations of practical cbemistiy, or* 
ural, geometrical, and topographical dnr 
&c. For these objects, great faetlkKi : 
forded in the increase of the apparatos. "ri 
and collections of the collegtt. 



TOPOGRAPHICAL DRAWING. 

For instruction in this and otlier branch- 
«t of Drawing useful to the professioo^ 
apply at this office. 



A CARD. 

A yeung man of unezeepttonsbla cbcx 
having a deaire to become practically ict ■ 
cd with the business of a civil enginair.Tt-- 
folly offers his services to any KailrQade«c.i 
as an assistant. He has soqm fcaoeiei; 
mathematics, and ia capable of fepsim:' 
mathematical instniment, havtag samd u 
prenticeship at said buainesa, bat is imlr ■ 
this measure by a preference for men tcm 
Personal application at the office, ori l.>* 
dressed to the editor of tLo Railroad JofJ 
will meet with due atteniion. 



▲OTEnTitBUBllTi. 



RESERVATION OF TIMBER |»nd perfectly wilhslood llio ftneBs rot, whiltl 



Hu PROPRIETORS of the invcnlion oi 
ale Robert Btll, of London, by which 
d mey be saturated throughout with a 



numerous other spccknens were destroyed in 



fiiWx part of that time Other pieces wsro 
placed in the 6ea. by the master shipwright at 
, . , , , ^ w Shcerness ; and while wood, considered imper- 

position which has been found an efficiCDi,viou8 to the gnbble worm, was nearly eaten up, 
>rvaliYe against ordinary decay, the dry tho^o Remained untouched. Some »pccimens of 
and the gribble worm^ haring made such ijmbcr.so prepared were placed in theearth athie 
ovements thereon aa have rendered the Majesty's yard, Deptford one half their length 
ess more simple and I (Hcient, are preparcdibo.ng buried, and the other half protruding 
Iter mlo contracts for the preparation «»1 above ground, and pieces cut from the same 
or,ttijd to dispose of tho right of using theiffc, but unprepared, were put in competitirn 
n process. , . «. »^'ilh them ; at the end of five ycaraihe former 

lo method In question is believed lo afford remained unchanged, the latter onUrely de- 
npkto proioction to wood, even in the yiroycd. ThoFO experiments prove that the 
exposed and disadvanUgeous positions, at inferior BoriB of tin>ber may be made, at a small 
.« coei than any otjiej which has yet bcenjexpense, far more durable than oak, or perbape 

i.^-ui .^ i»' any known wood, from which great national 

benefits may be derived. 



osed. It is applicnblo to every case 
)i timber is employed ; and is particularly 
liy of attention in the blocks with which 
:h are paved, the rails and sloepers of rail* 
% the frames arni planking of the gates of 
1 looks, the timber ttned in building docks 
A^harves. when the ravages of the worm 
n be feared, and the piles and the beami' 
in oTery species of hydraulic construction, 
details of the process may be learned, and 
t made known, on application to 

JAMES TREAT, 
General Agent of the Proprietors, 
No. 4, Wall St iSew York. 

Ctriificaies, 
lavo witnessed a number of the experi 
a1 operations, made for the purpose of 
in the praotioability of Robert Bill's pro* 
for the preservation of timber. In these 
.4 shown, that by the addition of improve- 
% to the onginal method, the perfect seas 

• of timber, by the separation both of itr 
nd anoombined moisture, oould be effect- 
hat almost every description of wood on 
It experiment was made, was thoroughly 
iited with the protecting material ; and 
n tho single instance, (hemlock.) through 
H pore> the injection was not complete, 
rh «A» dooe (o exclude all access of 
lire. The proprietors have certificate* of 
: posQfe of wood,pi eparcd by Bill *s method 

• m«ei severe trials, for a space of five 
; but were not this proof in their posses 

[ woold bo clear, from the high antiseptic 
rtiee of the material they employ, that 
, fully saturated with it, cannot be sub 
any of the ordinary causes of decay. The 
of the same material to repel thegribbic 
y9 tmivi^rsally admitted, even when mere- 
Oed as a costing ; but when injected 
loiil, it roust act as a perfect protection. 
ibim College N. T May 25 ia]8. 

JAMRS REN WICK, LL.D. 
^r of Natural and £xperimental 

Philos'iphy and Chemistry. 



JOHN KNOWLES, 
SecrotS'y of the Navy Board. 

Gekbva, N. Y. 15th Jane, 1838. 

Having seen several specimens of Wood sata- 
rnted with Coal Tar (so called,^ and believing 
its use would greatly tend to toe pretervatioo 
from decay of all exposed timber, in stractares 
for Hailroads, Bridges or Canals, I recommend' 
Its adoption, and believe said wood would prow 
lo be one of the greatest elements of economy 
ihat has ever been introduced into works where 
limber forms a chief material. 

J.O.SWIFT, 
Late of the U.S. Army 

LOCOMOTIVE ENGI.NE8. 

The subscribers have for sale in Eng- 
land, on account of whom it mar concern : 

Two very superior li|cht JocomotiTe 
engines with tenders.Ktc. complete. These 
engines are suitable for roads, the super 
structure of which are of wood with flat 
bars. They are of liuny's celebrated 
pattern, and would no doubt give great 
satisfaction : also— 

Two 6 wheel engines of 11 tuna weight, 
with fuel and water. These engines are 
of very superior workmanship. One of 
them could be delivered at New York» 
and the other in Phila4elphia ; 

ALSO — 

Two 4 wheel engines, warranted by the 
manufacturers not to weigh more than 71 
tons, with fuel and water. These engines 
are of a lot of 6 made at one establish- 
ment, of a particular pattern- Some of 
them are now running, and give very 
great satisfaction. 

A.&G. RALST0>3 &CO. 
South Front St Philadelphia, 

Who have on Iiand SOO tons of T rails. 



fe 3-iten kythc British Gotcmment to^l^J ^'S, 2 ijy i, U by 4, 1 1.4 by 1-4 ajid 
Robert BiU. 1 by 1-4 flat bar rail road iron. Also 

ber prepared by Mr. Robert Bill was Rims for Locomotive8,cars,l^c.l^c. Orders 
the dry rot pit in his Majesty's yard, Tor rail road iron executed as tisual. 
K. where it remained for five years, 3 dm 



\ 



NOTICE. 

« 

^ Wfe gave notice on the cover of Nos. 5 and 6, that the Journal ifo 
be sent, after No^ 6, to. those whose accounts were unjmid — bai afi^ ' 
number had been forwarded, wnh the bills made out, on the cover, weeoc' 
10 send also Nos. 7, 8 and 9, in order to give subscnbers an opportunity i' 
the amount of the bills forwarded with No. 6, before we resort to the my 
alternative of striking from our list the names of any of our early stibK: 
We now forward JSos.Ei^A^ and Nine^ in one cover, and renew oarreq>- 
those whose accounts are unpaid, that they will, withcmt delay ^ remit by rn 
amount 3ue. We had much rather receive ien ntw subscribers than los* u 
one--but we cannot hereafter keep the one, nor receive the other, unl» 
subscription is pitid. 



List of Payments since JVb. 5, /or ist September. 



C. J Burckle, Oswego, N. V. to Jnty 1, 
J. L. Baldwin, Wilktbarre, Fa. July 1. 
W. D. Miller, Wetuinpke, AU. July 1, 
N. C. Oeborn, Georgetown, D.C. July 1. 
J, W. Cwing, Camden, Ohio, July 1, 
]t.C. Sbuie, do. do. July], 

C. Campbell & Co., Madison, 

Ga. March 13, 

C. W. Mills, Natohes, Miss, Sept. 1, 

C. H. Riebmond, Milton, N. C. Jan'y 1, 
Elisha Johnson, Rochester, N. T. July 1, 
1>. O. Mseomber. Binghampton, 

N.Y.Julyl, 
H. O. Alden, Belfast, Maine, Jan'y 1, 
Cot 8, H. Long, Marictlfc, Ga. Jul^r 1, 
A.C. Morton, Goshen, N.Y. July 1. 
W. H. Wilson^Geltysburgh Pa July 1, 
A.&E* Denmead, Baltimore, Md. July 1, 

A. & E. Denmead, 8. P. Tree, Ga. July 1, 
Junes P Green. Wilmington, N.C. July 1, 
L. Bradley, Tiffin, Ol'io, July I. 
N. B. & rt. Weed, Savannah, Ga. July I, 
Benj. AycriiTg, Farransville Pa. July 1, 

B. U. Wright, Havana. July l» 
J. Aikins, Paulings, N. Y. July 1, 
Baron Mareschal, Washington 

D.C. July 1, 
Wm. Lake, Richmond, Va. July 1, 

B. 11. Latrobe, Bnltimere. Md. July 1, 

C. W. Wever, Baltimore, Md. July 1, 
Jamas Burwell. jr., Marietta, Ohio, Jnly 1, 
G. Hawley, Albany, N. Y. April 1, 
J. Knight, Baltimore, Md. Feb. 10, 
J. M. G. Wright. Laurel Hill. La. July 1, 
C. W. Bankp. Laurel Hill, La. July 1. 
E. F. Cnsbman, Troy, N Y, April 1, 
E. A. Nichol , Reading. Pa. July 1, 
A. Mc'ntyre, Albany, N. Y. July 1, 
J. ( •. Che«ebrough, Pittsfield, Mass. July 1, 
J. F. Baldwin, Boston, March 8, 
J. L. Williaroa, Indianapolis, la. July L 
E. F. Johnson, New-Hnven, Conn. July 1- 
S. A. RobetUng, Saxenburgh, Pa. Nov. 1, 
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1839 
1839 
1839 
1839 



1836 

1838 
1838 
1839 

1839 
1838 
1839 



Alex. Paris, Boston, Mm*. J«^r L 

^. P. Baker. Vicksbnrgh, BTiee. Jalj .: 
Maneely &, Outhout. Weet Tror. 

Ashbel Welch, Umbertvillo. N. J.Ji!;^ 
O. S. Chapman & Co. Hinsdvle, 

Mas«.X«h' 
Wm. F. Kelchnm, Buffalo, N. ¥. hij 
A . & G. Ralston, PhiUdelpbUt Pi- J» 3 ' .' 
C A. Burton, Galena, III. Wy \ . 

M. Wadleigh, Galena, 111. J«^' 

H. G. Gilbert. Galena, III. J«7 

W. B. Gilbert. Galenar III. Oei 



1 • 



Octavius Blanc. Stephenson, HI. Joff -J 
,^^ Lt. G.Dutton, Spri"gfiold,Ohio.Jo|yL^ 
1839 T. H. Dewitt, Lynchburg, Va. Jwj ; _ 

Thos. J. Colehings, Canton, Mits- JWJ, ... 

P. H. Hoffman, Baltimore, Md- JnlJ • ;; 
R. R. Company, Pelersbarth, Va.J«l! • 
G, Geddes Geddes, N. Y. JaflOiiyJ'^ 
Canal & Railroad Co. Charleston, 

s.c.Joir-' 

Wm. Jackson, Newton, Maes, J*«?*7i 

Wm. H. Stockton, Marietta, Ga. W"^]^ 

A. Herbert, Marietta, Ga. w '„. 

Mr. Haupt, Gettysburgh, Pa. ^^^5^^,,^ 
Rogers Ketcham&Grosvenor,W.«''Jr ' 
Oapt. W. Tumbuth Washington, P^^jj^ 

iJav. Stycr, New Brunswick, N- J. Ag»^;,^ 

R.T.P. Allen, Porllsnd HarborrN. * -^J j ^ 

M.Robinson, PbHadelphm, P»- i^(i\ 

O. Allen, Norwich, Conn. J"? j ,c 

.goQ A. Andrews, New Selem, Maw. j"J,j.| 

Ig^^lP.C. MilU, Mount Moms,.xN. Y W ;; 

.Ma RM.Boujshlon. Poughkcepsie. N.Y.J«Jj ^ 

' ®^2 J. B. JerviB, New York cUy, J"^/, j^^ 

]5-2l.N BowUby, Adrian, Michigan, J"J, v 

1839 p'tl n«.lvi«"^ Galena. IIL Wjlc 



1839 
18.9 
1H39 
1839 
1839 
1839 
1839 
1839 
1839 

1839 
1839 
1839 
1839 
1839 
1839 
.1840 
1839 



1839 
1839 
18ri9 
1339 
18b9 



Galena, IIL 



P.H Ogilvie, 

W. H. Ljon. 

S. W. Uoberts, Caltawi»aa,Fa* 

J. P. Mnnrow, Rome, N. Y 

0. McAIpm, echoes, '* 

J W.Crane, Schenectady, " 
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O* U is to be distinctly understood, tkat/or the period from January to Juty 
qfthe current year^ 1838, no numbers of the Journal will be issued; and that the 
volume will commence with 1st Ju/y, 1838. 

%* Post Mastebs are respectfully requested, in case a subscriber bas removed 
from the place, or does not call for the Journal* to return the numbers, mnd inform 
to what place he hoM removedt or the reasons assigned for not taking tbo numbers 
out of the office. 

N. B. T\do Sheets— postage three eente for mny distance under, and Jlvt for any 
distance over 100 miles. 
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"* " A CARD. 



ADTBRTttBtfBNff. 



A yronr man of unexceptionable character, jp K^ ^f^^^ , ^^JETY FLSE, 
iJ^'Mf^^f^W ^^«« practically acquaint. ' -'^^Zl ''^*^*^^ ^^*« CiSar^^tf in Bt^K 
r n^*^S*.!P**'**^®'***'** enpnter, respect. ic<>c^5, bot/i in dry plates and uti' 
folly offers his services to any Kailroad company wafer. . 
ms an assistant. He has some knowledirb of •p.. .k , .. 

mathematics, and is capable of repafdn^ tnv uZ°.h '^ «cquamted with and .««un. ^ 
mathematical instrument having BerZValc^^^^^^ "' ti-:n,«.« . . 

pronticeship at said business but i« inH..nLTrf ^ '. ^^"^ *"* "^'^ ^^ ^"^'*' •' 

r... »'.*' aiu ousinc^s, but is induced 1o ob:*erve. timi it isaniM»fH,rlanl ii.vcmiuii t«,i, . 



this mearufeby aprerorence lor more active life 
rersonal application at the offioo, or a line ad, 
dressed to the editor of t e Kailroad Journal, 
will meet with duo altention. 



AVERY'S KOJ'ARY E.NGLNE. 

This Kngino i^ now in uho in various parts of 

the country, and is found to possess. imporlHiU, • ^.«..,. 

advantages, as a driving power, for Saw-MiUsA^^''^^'^ ^^e Fii^e, n»in(it bt* ;; 
Flouring Mills, Cotton Factories, Susar Mdh '** ^^^nn:il *\x\Y\v'\vui, 



employed or toncorned in BlaMinj, ai In . .. 
that hitherto dangerous o|)erMtit.o U nihlft-. 
t<afe as the ordinary emplovmr is .if il.# fi- 
ll iiibures CtTtaiijiy.-ond c'Ui-cts au fipU, . 
well und-T water ^js in ihc dric^u m\ui\^. ., 
much to lKe/jrce.,f UiehJa^i, ai.ij b> ir,j,r.:. 
pnimnjr ntcdlf imihttvhjrv, saviB umrh iiu* 
Numerous cernliratr«" Inmi th.^K- nU 

iv<n, but liic W-* 



I* 



CFflTinCATE, 
Havin:; seen the Palini ^jj,Hy 1- u^ U.tV.u 



and ^VucAmc Shops, over the ordinary Pi;,ion 
Engine. 

Us advantage consists in economv in the . "7;"- ^^^"/"f *;«'"" ^ ^^^'"ly 1- 
Jirttcit and also in tho rL !!r r / "'^t*''' '""«rsali.lact.un, ue chee-rluiiv f.-fi.Ix * . 

. !i ./ ' ?r ,.M °*^ *^' '^'''' repairs, ne aro convinmi ilwi ii s.vts much iin* ihJ ■ 

and attendance, Where.er one of ihcM has -.-u.lds to the force of the b!a.tien.u,« J^i/ 
been put ,in operation by a person acquHinlcd, and render. bla.:injr ,^,f,ci|v ,^ie. B..»K ■ . 
with them, others have been ordored, and ilj wt« think, c^eapkr than iheVommun »if»» t 
wlllconlinue to bo h6 wherever they may !je-| For drv bla>tjntr it ,^ ^ „r*.at inipro^emem 
come known. ^ ' lor felasdr.ji in wet crmind. ii i- luvaiuulJ^v A 'f • 

Orders for I'-nifincs, and Mill Machinery F. j jUchms & Co., cmtraclnr^ on iho Lrirf. 

addressed f '^ l hio nffir>n /\r i <^ \1 . 1 i. /^ • I mrliiv t liQt llmif l.... ^ l... ^ . . . I .• 

71 Altorm 

to. _ 

^"/^**JC- £5KlUUrl:.^. cxpreri.«edo{.iiiionol its value. Wc niakf Out*. 

IHL tindersiirned, General Airent of;'**^' '•• ^^^^' ^^w» he iu universal use m bb^- 
Col. S. H. LONG, to build BriJires. or vend the "pt^faliona. 

-^"^ ' ^ . rvenuthe D A V4D HAMILTON, 

i^iiprrintendeni rcpairf, Erie Cats, 
W. J. Mc ALPINE, 
Assistant Kn^neer Erie Canal Enlanrt%r. 
J. HOUGHTON, * 

Engineer Cohoe* Omfvt, 
Couofis, December Id lS37. 

The Fuse Is manufactured bv Baron, Bicl/r 
Eak'sand Co. at bimsbury, Hartford Co.t>. 
ordt-r* directed to them, or either of iheir sf**^ 
w ill be promptly attended to. 



ers lor f-nifines, and Mill Machinery ^'- ' '•'chms & Co., cinlraclnr^ on iho Lrirf. 
>od to this offico,or lo Mr. Joseph Curtis certify that ihey ha\c Uvn < npaged ji, ilrt •,•■ 
torney street, will be promptly attended '"'"^'*' Knjrland, where the Ku*e i* ririi>. 
D-K. MIXOJt, AgM„t. ifju^eJ. anJ t'lal it has never to ihcir kno»/ j 

FrAMF~RRI nri,^"i '""''''^ "i •"'=^'*''""S!^- '^ »»«^y <^ouHrm our I. 

j:n.a.iuc- nitlUUrli.^. cxpreri-^edoiiiiionoi its value. W#. ni«Vi.h...v. 



right to others to build on his FaTent Flqn, wou.' 
respectfully inform Railroad an J Dridj;c Corjw^ra- 
tions, thaj he u pre|«ared to makecontracts lo build 
*nd furnish all materials for superstructures of the 
kind, in any part of ilw United Slates. 

Brid{(es of the kind have brcome loo nnmeroug 
to specify their localities. They obtain generally 
the estimation of Engineers over any other method 
of building with extended 8|»ans; and ahjo will, 
^r|«n'ers who are considered competent judge* m 
Bridge Architecture. 

n K . XT ^ o MOSES LONG. 

_^ochMter._N.JY^_Sept^l3, 1838. 

PATENT HA^TmEREDRaILRGaD^ 



SHIP, AND BOAT SPIKES. 

The Albany Iron and Naii Works, have 
always on hand, of their own manufacture, a 
large aasortment of Rail Koad, Ship and Boat 
Spikes, from 2 to 12 inches in length, and of 
any form of head. From tho excellence of 
the material always used in their manulacture, 
and their very general use for Railroads and 
*ther purposes in this country, the manu- 
facturers have no hesitation in warranting them 
fully equal to the best Spikes In market, both 
as to quality and appearance. 

All orders addressed to the subscriber at the 
works, will be promptly executed. 

JNO.F. WINSLOW, Ag't. 
Albany Iron and Nail Works. 
The above Spikes may be had at Factory 
prioas of Erastus Corning, & Co., Albany 
Hart ft Merritt. New York ; Oaa. II. Whilnef* 
*•. ; E. J. Etting, Philadelphia ; Wra. K. Co. 
Aa it Co. Boatoa. Ij 




Eruslus Coming £t Co., 3GI South MitW- 
street, A Ibrny. X Y. 

E. F. & A- G. Smith, 29 Exchance-itirrt 
Rochester, K V. 

H. Kingman & Co.. Buffalo. N. Y. 

Curtis & Hand, 16 Commerce-street Pliiktf' 
phia, Penn. 

Pratt & Keith, South Charlcs<street, Bahin^ 
MD. 

G. R. Peakc, Richmond Va. 
W. B. Peake- Frederick^burgh. Va- 



SHEET LEAD, &c. 

THE SubiK;ril)crs Manufsciurers of Sb«* 
Lead Lead Pipe, Red Lead and Lithaige-h^* 
always an ass«iruj>cnl in store, and for sa:e,st 1' 
Front tilreet, corner of BurlirijjSUp. 

CORNKLL & TUCKEIi 
lO" Sheet Lead and Lead Pipe for rortifci; 
tioiis and Engineermg, Milled any thickocsi*"^ 
'size to order. 

.Vetf. York, Mareh 10J8ta ^ 




A 
lAILROAD JOURNAL, 

MECHANICS' MAOAZINE. 

:-&£;.•■■] November 13, 1838. [KSrViS"' *"• 



The arrival id our country of tlie Chevalier Francis Anton Von Gerstner, 
. distinguialied conlinental Civil Engineer, ivill afford our profeMional 
i-iends an opportunity of receiving from litm much valuable information, 
itid of extending to him those courCeBies vith which they so uniformhr 
■ecei»e their Trnns-Atlantic brethren. 

The Chevalier Von Gerstner is well known as the author of one of tho 
earliest treatises upon Railroads, published originally in German ; and 
lince, for his construction of the Grst Russian Railroad, and others in 
Germany. His object in visiiing our country is to obtain inform&tiOB 
u to the construction and management of our Railroads. 



During a temporary indisposition, an article containing a description of 
the Philadelphia and Reading Railroad, and which we inten dad to incor- 
porate with other matter, found its ivuy accidentally to the printer, and 
thence into our columns, without any notice or credit. We owe an 
apology to the writer, Mr. G. A. Nicholls, Resident Engineer of the Road, 
for this unintentional omission. It contains much valuable information 
in a condensed fonn, and is well worth the attention of our readers. 

We shall feel obliged to Mr. N. for any other communications which h« ~ 
may make relative to this Road. 



Eight-tohetl Cart. 

Mdch as this description of Railroad Car is in repute in the Southern, 

andaportion of the Middle States — yet in thia State, and East of us, there 

is a singular prejudice in favor, of the four-wheel cars, and B|[aiuit tba 

uwfemi. 
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This same prejudice operated against their*iiitroductioii upon soiBe rf 
the Southern Roads, butexperieoc^has led (o the entire abandofuseif 
of the old form. ■ • 

In the first place, the accommodation for an equal number €>f pmmm- 
gers costs less in long cars than in the short ones. We will suppose (bp 
case of an eight-wheel car just double the length of a four-wheel csr: 
there will then be the same length of side in either case, bat the tvi 
short cars hare the additional cost of two more ends, and their tsuta 
^tures. 

The arrangement, however, is generally such, that the )eng;th of tk 
eight-wheel c^rs is more than double those of the short ones ; there wiil 
then be fewer wheeb in a train, and moreover the same number of passes. 
gers will be, carried in a train of less length. 

This question of cost has been settled by the investigations of the Bsl- 
timore and Ohio, and other Railroad Companies, They had been indsced 
^ believe there was economy in the use of short cars, and sent competesC 
engineers to collect information on this subject. The result was, that tk 
price of the eight- wheel cars was found (,o be much less than for the suk 
gcaommodations in the short cars. This is reasonable enough, aod tk 
pnly wonder is that the fact should have been doubted. 

There are, however, still more important considerations to be takes 
into account. In the four-wheel cars, the support furnished by the whedi 
is yery near to the centre of the length, and the overhanging weight st 
(Bach end acts upon a considerable purchase, to strain the ceptre of ik 
par, and twist it on the trunk. The consequence is, that the rails are 
pushed apart by the swinging motion thus produced, the wheels are wo^^ 
fmd the whole machinery racked. The narrowness of our Railroad 
tracks adds to the amount of the mischief — and the longer the cars an, 
$be worse the e^eo(. 

)n the eight-wheel cars, the weight is contained more between the 
points of support than on each side, and the consequences are directlr 
the reverse. The motion is easier to the passengers, the cars and die 
road suffer less. Besides, there is more spring in the long cars wbea 
thits supported, and the difference is again in favor of them. 

As to \he comparative safety, there appears to be no doubt: a car 
having four wheels near to the centre, when one is broken cannot well be 
pupported on the three remaining ones, particularly when heavily or 
unevenly loaded. An eight-wheel car, on the contrary, may lose one, or 
^ven two, and yet remain upon the track. And in general, when there is 
imy obstruction, they are not so easily thrown off the track as the fiwr- 
Wbeel cars^of this fact we have had repeated illustrations. 

ii in turning curve?, the long cars are preferable to the sboH 0Ae% 
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iroclucixlg lesf lateral friction, and therefore accommodating tbemflelYei 
[> time curres with much greater facilitj. We have seen a train of thre6 
LO to 50 feet cars drawn through a curve of double curvature, of about 
heir own length, and of short radii, with perfect ease^ by three bonei, 
rlien the same number of passengers in short cars could not have be^n 
tfitrted. This great advantage is so little understood, that the commonest 
>bJection lo the long cars is the difficultj of handling them at the depots. 

We most sincerely hope that these, and many other circumstances in 
!a.vor of this form of car, may be duly considered before the selection of 
^mrs by companies about comntencing operations. 

"^e have examined, with much satisfaction, the various models of long 
cars, as produced by different makers, and shall some other time I'efer td 
them. 



We are much indebted to Col. Aycrigg, for his minute account of tlw 
Kilsby Tunnel. We really hope that his example may tempt others to 
go and do likewise. There are many professional gentlemen Who have 
much Taluable information of this kind on hand, and we shall take the 
liberty of •* calling them out," before long, if tve do not soon hear froitt 
them. 

Description of the Mode of Constructing the Kilsbt Tuhnbl, on the 
Ltondon and Birmingham Railroad; communicated by Lt* Col. B. 
ATCRiGO,one of the Chief Engineers of the State Works of PennsyhaniOi 

Farrandsville, Lycoming County, Pa., Nov. 2, 1888. 

To Um Editors of the Railroad Journal and Mechanics' Magazine. 

Gentlemeiv — ^The following extract from a statement of the expense) 
and manner of tunnelling, just drawn up at the request of an Engineef 
having charge of a similar work to be constructed, will, doubtless, in some 
points at least, be interesting to most of jour professional readers, and 
requiring on my part no other labor than that of copying, since the infor* 
mation previously existing in the memory (excepting the numbers) ha^ 
been committed lo writing, I send it to you for insertion in your Journal, 
should you think proper to add this to the common stocky and thereby 
induce others to go and do likewise. 

The description of the mode of workii^ the Kilsby Tunnel is from my 
own observation, having throtigh the kindness of Robert Stevenson^ the 
Chief Engineer of the London and Birmingham Railroad, had every 
avenue to information thrown open to me. and in this case having 
descended several shafts to see the work in all its stages, from the com-^ 
mencement at the shaft to its completion in joining two finished pieces — 
a verv interesting examination professionally, but in other respects a 
dirty, wet, and disagreeable tour. Descending 140 feet in skeps covered 
with dirt or brick dust, climbing ladders, crawling among timbers and 
through holes, sometimes on hands arid knees, and sometimes snaking 
jourself along, as our backwoodsmen say, without the use of your legSf 
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among the mod and wet, occasionally striking your head a^aiaet t^ 
beams — while'al! your attention is devoted to getting a good foot>hold, la 
the uncertain light of a small taper. A miner ou one side gruffly sajs, 
he'll *' drink your health" — some one on the other informs you, that iiu 
vetj cold and wet work — while, for fear that you may overlook something 
important, two or three of the foremen or inspectors, when they find 30^ 
come there " by authority,'* fasten themselves to you like so maoy leeches. 
I was favored with no less than three, who accompanied me into half a 
dozen shafts, and understood perfectly the division of labor, each in \m 
turn explaining something that had perhaps been explained before — uaol 
at last you leave the work, wet, dirty, hungry, with your head fuU of 
information and your pockets liglit of loose change, in spite of the reguii- 
tions of the company against spunging. 

To enable you to descend into this nether world, the skep is raised cot 
of the shaft, and a trap door, running on rails, on each side, is shored 
over the mouth of the shaft. You step into tlie basket, and hold on to tiie 
rope, the trap door is removed from under you, and you hang^ like a feloo, 
over a pit 140 feel deep, and would fare as badly as a felon should joa 
lose your hold. But the depth and danger become insignificant, when 
compared with others that you must experience, if you would see eferr 
thing connected with underground engineering. As in my own case, 
myself and the engineer or coal viewer, as they are called, came witkin 
a minute of being crushed under the falling roof of one of the abanddned 
, drifts in the Monkwearmouth Colliery, 1500 feet below the level of the 
ocean, (depth from surface of ground, 1668 feet), as we were suddeolr 
arrested in our progress by a thundering noise ahead, and obliged to ' 
make a hasty retreat in the oppiisite direction, walking in the shape of 
fish-hooks, to keep from touching the loose rocks that hung in fi*stooai 
over our heads, ready to fall with a trifling jar. In another instance, 
while ascending from one'of the Salt Mines, at Northwich, 360 feet detp, 
there were six persons hanging around the bucket, or rather stanJiuf 
inside and on theed^es, when from the conduct of a drunken visiter, the 
miner who accompanied us trembled like a leaf, and became so weak from 
fear, that he could hardly hold on till he reached the top, at the same time 
begging the man to be quiet. But these, and a variety of other risks and 
adventures, belong rather to a literary than a scientific journal, and 1 will 
therefore proceed to the extract in question, describing the manner of coo. 
structing, and the expense of the Kilsby Tunnel, on the Loudon and Bir- 
mingham Uailroad. 

The material excavated was a quicksand, and the great ciifiiculty was 
draining, as the sand becomes fixed when dry. To do this, they attempted 
horizontal draining but the drift filling up immediatriy, they were obliged 
to resort to pumping, and for this purpose sunk a row of well shafts about 
four rods (as near a^i I can recollect) from the line o(*the tunnel. In some 
instances, two pumps were worked by one steam engine by long pitmen 
running in opposite directions, supported on several leading bars. The 
tunnel when finished has extreme height in clear, 27 feet 4 inches ; (?)* 
span of invert, 22 feet 4 inches ; dish of invert 3 feet ; (?) extreme width 
at eight feet above spring line of invert, 24 feet in the clear ; above this, 
the arch has the transverse axis of the semi-oval vertical. The Tunnel 
near London, through London clay, has full centre, but finding from the 
nature of the material that something analagous to 1 ydrostatic pressure, 

* I am not certain as to tho cxtr«mt height and dish of invert. 
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under a fieiglit of 60 feet, crushed in the hricks at the crown, they reme- 
died the difticuhy hy makin^^the arch surmounted, in the subsequent work. 
'riie arches are 18 inches, and invert 14 inches, without bond in the 
thickness of the arch, but laid in thickness of half brick*, or concenirit 
rings of A^ inches (a very common arch in England). The side walls are 
of English bond, and at the intersection of the wall with the invert is placed 
u freestone skew-back, with face 6 inches in prolongation of face of wall, 
and beds corresponding with the thickness of the side wall and invert, and 
normal to their curves; the bottom bein<^ level and back plumb. All the 
rest of the work (^^oeptthe heads of the Tunnel) is of brick. 

Workino; shafts ^re found most useful with 1) feet diameter in the 

clear, availed with two concentric circles of dovc-iailed bricks 4J inches 

Ion I?, making excavation 10*50 in diameter. The wall is put in witliout 

curb, and remains where it is first placed, being built upon a w< O'len ring 

laid on the bottom. To get down the next length, tiiey support the first 

piece by four suspenders of two-inch boh iron, secured in heavy timbers 

on top and under the ring at bottom. The shaft is thi^n sunk as far as 

the earth will support itself — another ring put in — the wall built up — 

(at the same time packing or ^* punning" in the earth behind it) until it 

reaches the first piece, when the suspemiers are lengthened to support the 

second ring, and so on to the bottom of the shaft, or top of the arch of 

the tunnel; where for the time, the wall is supported on a wooden crib 

until the arch is finished, when a cast-iron curb of 6.} tons weight is 

masoned into the arch, and the wall built up to the finished wall of the 

shaft. 

In this process, the earth soon binds on the wall, and this leaves but 
little weight to be sustained by the suspenders. 

After reaching the level of the top of the arch, or sufiliciently below it 
to work, they run in a drift, and take out a length on each side of the 
shaft, and finish it stronger than the rest (except the shaft length which is 
the same), on arches three bricks, and invert two bricks,=27 and 18 
inches thick. The shaft length is then taken out and finished the same 
thickness as those at tlte sides, and these three lengths laid in Roman 
cemeiit. They have then a breast on each side of the working shaft, and 
when the work is in regular train, the miners and masons work alternately 
at the two ends, the bankmen above taking up the spoil earth from the 
miners, letting down bricks and cement for the masons, and timber for 
the carpenters. 

After the first length is finished, and they wish to extend the work, the 
first process is (o Ivive ahead a drift'of four feet wide and five feet high, 
about four feet be>bnd the distance they intend to cut down for the next 
length. The eari^ in this drift will support itself (oiherv/ise they would 
have been obliged to make it narrower) until the two beams or *' Bars" 
left above the finisSed arch at the top of what was formerly a similar drift, 
can be taken out ny means of a log chain attached to the projecting ends, 
and a jack screw placed against the finished arch. The holes then left 
by the bars are then filled with earth ''punned" in, except near the forward 
end of the brick v|ork. One end of the bar is then placed in the hole thus 
left for it, resting on the arch, and the other end supported by a prop 
raising the forward end a little higher than that on the arch, that it may 
be drawn out easier when they make the next advance. The roof of this 
part being thus ir^cured by the two bars (one on each side) kept apart by 
short straining timbers, the next process is to loidtn the drift on each side 
as far as they can trust the roof, when another bar is placed in the same 
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DianDer at before, haring odg end supported by the arch, and the 
Qpon a prop, and kept from the former by short strainiog timbers mm m 
the first case. In widening (he drift, about four feet of the forward end 
is left untouched, and the other part on that which is widened, is also dmg 
deeper (say three feet) After advancing in this manner, placing iu ihe 
bars systematically on each side, the arched form of the roof vrill In a 
abort time bring it to the bottom of the excavation, and before advancing 
farther, it is necessary to get lower. To do this, a bench is left where tbt 
props stand, and, having excavated the depth intended, props are placed 
in front of the first, and reaching to the bottom of the new cxcavatioou 
The first props are then taken out, the bench cut down, and props of the 
length of the second put in place of the first. The second set of pn^ 
are then removed, the breast widened as in the former case, and the Taeit 
supported by the bars kept in their places by tlie united support of tbe 
arch at one end, the row of props at the other, and the straining timbers 
between, until they reach the springing line, and then, if necessary, luaee 
the side of the lant bar into the ofiset by short side props. Thej have 
thus an entire temporary wooden arch occupying for the moat part the 
place to be filled with brick, fur the roof is but about four inches bejond 
the extrados to give room for punning the earth behind. To finiaii the 
excavation, a bench is left for the foot of the props, and the face cut dowa 
plumb, and being supported by planks and posts, the braces, or rather 
shores, extend in, and are secured upon the finished brick work of the 
invert. The miners having thus finished their work, and the car|>entefS 
secured it from falling, we find at the top of the breast, a short piece of 
tbe drift, about four feet long, then a face to the springing line (and vp 
the bars along side of the drift) secured by plank, posts and shores. In 
front of this, and to the same depth, the props of the side bars, while the 
props of the two upper bars are towards the back of the drift — theae two 
Upper bars being also above the arch range of the others, that they may 
remain above the brick arch until it is closed. The face of the work 
io front and below the props likewise secured as above* 

The masons having at the same time with this operation completed the 
arch at the face on the opposite side of the shaft, change sides with the 
tniners, and commence their work by laying the invert, and as they build 
up the walls and the arch, the earth is rammed in behind at every two 
courses. Proceeding thus, they come to the spring when the centres are 
placed upon, but not connected with the brick work belotv. The cushions 
are laid longitudinally, and the courses of the bricks the same, and as 
they come successively to the bars on each side, they are taken out until 
they reach the two centre bars, when the work is carried on below them 
until they come to the closing. As they cannot get above the arch to do 
this, the last cushion on each side near the crown has a rabate cat in the 
edge, into which short cross cushions are placed, beginning at the end of 
the opening near the finished arch. A short piece of the arch is then 
elosed, the closing bricks being toothed into the finished work, another 
cross cushion is then put in, and another short piece closed, and thus 
they proceed until the whole length of the ni'ch is closed. The centres 
being struck, we find at the top a small hole bf^low the arch through which 
the miner enters to commence operations for the next length. 

Expense. In the sand hills, £22 lOs. but ordinary price £\6 per yard 
linear, timber, £2 10s. and carpenters' work £2 10s. per yard. 1,000 
bricks and 70 bags of cement per yard, two gangs of four miners, five 
laborers, two bankmen, two boys and two horses, in a week of seven daysf 
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ezeavate in best running four yards, and in worst two yards. There are 
18 MTorking shafts, and average 30 yards per week of seven days. Four 
masons and ten laborers, exclusive of bankmen, who are also at work for 
the miners, will brick a length of eleven feet, in frood four to twelve dayf. 
Working shaft 129 feet, much troubled with water, was finished in 7 
f>r 8 weeks, at 50 shillings per yard linear. 

Iron bolts, strength 25 tons, connect a plate of cast iron near the head 
of tbe tunnel, with another plate 100 feet back. 

In the United States we have tunnels driven through earth, but I have 
no certain information as to their cost. The Grants hill tunnel at Pitts- 
burgh, was not constructed by mining, but by a thorough cut filled up 
after the arch was turned. 

The tunnel on the Union Canal in this state, through a tough black 
shale, much harder to work than sandstone, ends arched, 18 feet span, 6 
feet rise, abutments 8 feet high, face plumb, and excavation taken out 
Foughly to same size, was taken originally at $50 per yard linear, aban^ 
doned and re-let at 9&Z per yard — fair price = $2 50 per cubic yard. 

4*unnel on the Alleghany Portage Railroad 901 feet long, width of 
excavation 24 feet, height 22 full centre, material f slate, i sand stone, 
was taken at $ 1 47 per cubic yard, and also received 14 cents for it ia 
ombankment — fair price, =: $1 61 per cubic yard. 

In running drifts, at one of the furnaces in this state, they pay $4 50 
per yard linear, for a drift 7 by 7, and also $2 00 per ton for the ore ave- 
raging 2 tons per yard, material, iron shale, ball and band ore, rather 
more difficult to work than sand stone, or $1 54 per cubic yard. 

In the Schuylkill coal region they pay $10 00 per yaid for tunnels, (so 
called, when they cross the strata.) through coal and sand stone of every 
quality from the finest up to coarse pudding stone, $ J 50 per yard cubic 
As to works in progress, or but latejy completed, I consider the infor- 
mation eonfidential, but, the above will show the range of prices for mining 
rock, and have been added in this communication for the information of 
the general reader, to show the public, that although tunnels are expensive 
and objectionable when they can be avoided, still, that the expense can be 
oalculated in dollars and cents, and that the range does not differ more 
tbaa the prices of open work. 

Yours respectfully, B. Atorioo, Chief Engineer. 



The Little Miami Railroad. 

To tbe Editors of the Bailfoad Jooraal and Mechanics' Mtgazlne :— 

Gentlemen, — In compliance with a general invitation to your subscri- 
bers, I will give a brief description of the Little Miami Raih'oad ; should 
you think proper, you can modify it, and give it a place in your Journal. 

The Little Miami Railroad Co. was chartered by the Legislature of 
Ohio, at the session of 1835 — 6, with power to construct a Railroad from 
Cincinnati to Springfield, Clark Co, — there to intersect the Mad River 
and Lake Erie Railroad. For a description of the line and merits of both 
Roads, see Railroad Journal, Vol. II, Part 3d, pages 640 and 644. The 
line of the Little Miami Railroad passes through the entire valley of the 
Little Miami River^ A valley unsurpassed, if equalled, for agricultural 
and manufacturing purposes, by any other of the same extent in the 
United States. The merits of the work are, to any person acquainted 
with the great travelling thoroughfares of the West, too obvioui to requirt 
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cnmment. Suffice it to iinj, ihat this, in connexion with th« Mad River 
and L:ike Erie R>iilro;icl, unltPii the Uliio River and ail the trardliaf ' 
thoroiiglifnreB of tlie sniith and t)ie west witli I.nke Erie and tlie Ohio 
Railroad (nliich in now beitii; constructed) at the nortii. All of which, 
togeilier with the New-Vork and t'.rie Railroad, form a coniinuaus line of 
Rrtilrond from Ciiicinnaii in New- York. After tlte 22 miles, now advet- 
ti^ed, have bi-en ler, there will be IS miles of Railroad completed nod in 
operaiioii, and 40 more under contract (o be completed the easuing je»x, 
between Gincinniili and Bundueky City. Respectfully, yours, 

R. M. Sboemakkr. 



Seam.i jfnnval Rrport of the Presidtnt and Enslneerw-Chtef of the 
Central Railroad and Ranking Compafi/ of Georgia, to Iht Uirectan 
and Stoekh.hUrs. L. O. Revnoldb, Chief Hnginecr. 

Kngcmeeii DtPABTMEST, CtNTRAL Rail Road ! t 
Sj.v3.nnak, October 3li(, lb38. S 
To W. W. GoRDOS, Esq Prttidtnt. 

Sib, — Nearly e\x months have elapsed since the date of ray last Report, 
nnd AS you are nbuut to leave the city to be absent some weeks, I have 
tha honiir to present you ihc semi-annual report of the operation* of thi* 
department, and the present condition of the work. 

The entire route, hence to the city of Mncon, alihough tiot definitely 
located, has been so far determined as can be done by experimental sur- 
reys A particular description of the line, hs then located to the poiat 
where it passes ihe Ogechee river, was given in the Report of the lOtli of 
May last From that point, it fullows the valley of A illiamson's Straiiip, 
and crnsses this stream near the " Double Bridges ;" then taking Um 
southernmost of the two southern prongs, ascends to the summit of tbe 
ridge separating the waters of the Ogechee, from those of the Oconee, 
which ridge it crosses about two miles and a half south of the village of 
Sanderavillc. 

An examination was made of the valley of Limestone Creek, vidi a 
riewof making the nsceDl by that stream ; but although we shautd hare 
saved abont ^ of a mile in distance by that route, the line would have been 
objectionable, both in aIHgnrocnt and grades, which latter would have been 
undulating, and have frequently reached our maximum rateof inclinaiion, 
while on '.he line adopt ad, we have a regular and gentle ascent to ihc 
summit. Having passed the summit, we avail ourselves of the valley tif 
a prong of the head branches of the Ohoopce for a short distance ; this 
takes us to the head of the Sand Hill Greek, by which we descend to the 
Oconee river. The line down Sand Hill crosses several deep ravioet, 
and cuts off points of hill, involving u succession of heavy excavations 
and embankments, rendering this part of the grading more expenave 
than the general average. The distance of this heavy work however, ii 
only about five miles, and will probably not exceed an average of 920,000 
per mile. 

We reach the Oconee River near a spot called " Rag-point," about 
miles above the mouth of Commissioner's Creek, and sixteen or 
ten miles below Milledgeville. The River Swamp is here abont 
nile wide on the east, and two miles on the west side — for ibis 
ice it will be most safe and economical to support the grade, by 
I truss work ; and if hereafter it should be deemed expedient to 
ittiM an embankmaBt through th« whole or any part of lbs Swanp, 
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he road will afFord the means of doing it at comparatiTelj a small 
iost. Xbe River will be crossed by a Bridge 300 feet in length, sup^ 
3orted bj stone abutments and a pier in the centre. 

The line having passed the River, follows the valley of Commissioner's 
Creek, which affords a very favorable route. The foundation in the 
Creek Swamp wherever we touch it, is firm. The line may be located 
nrjth very easy grades and gentle curves, for the distance of twenty-seven 
miles up this Creek; at this point and thence to the summit, (5 miles) 
the country is simUar to that described on Sand Hill Creek. We pass 
the sumrmt dividing the waters of the Oconee from those of the Ocmulgee« 
at a point 8^ miles from the city of Macon, on the Milledgeville road. 

Taking a branch of Walnut Creek, we here commence our descent 
to the Ocmulgee, which is effected by following the valley of this 
stream. 

The ground is so broken and hilly in this region, that our line 
is confined to the meanderings of the stream, and consequently varies 
considerably from a direct course, the curvatures however are generally 
easy — in no case on a radius of less than 2000 feet. From the summit 
to the Ocmulgee, we again have an expefisive section similar to that 
down Sand Hill Creek — making^ altogether about 25 , miles of what 
may be termed (in comparison with the portions of our road now graded,) 
heavy work. This is no more than we have always expected — and 
when we look abroad and find that the average cost per mile of the 
graduation of most of the roads in the United States, far exceeds that 
of our most expensive sections, we have reason at least to be satisfied 
with the natural advantages which the country affords for the prosecution 
of our enterprize. 

The total distance from the City of Savannah to the City of Macon 
by our line, as above described, is 196 miles. Only 112 miles however 
being definitely located, there will probably in the remaining portion 
be some reduction of distance, occasioned by substituting curves fof 
angles, and making slight changes and improvements in the experi- 
mental lines. 

It was believed by many Individuals of respectabihty, residing in 
Milledgeville and its vicinity, that our road might cross the Oconee 
River within a short distance of that place, not only without any 
materia] increase of distance, or cost, but with great advantage to the 
interests of the company as well as benefit to that section of country; 
and the Board of Directors being desirous that an examination should be 
made to ascertain whether any advantage would result to the company 
from such a location, an exploration and instrumental sarvey was accord* 
ingingly made with that object. 

The result was an increase of iwelv$ miles, and as the point of direr- 
gence from the Commissioner's Creek line was above the most favorable 
portions of that line, and the route thence to the mouth of Camp Creek 
bein^ through a very unfavorable country for a rail-road, we should, in 
addition to the increase of distance, exchange twenty miles of Tery favor- 
able line, for the. same distance of very expensive, making nearly the 
whole distance from Macon to the Oconee, heavy and cOStly work. 

The comparison would stand thus : 

39 



/ 
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\ By the Commissioners^ Creek Line> 

From tho point of divergence to the Oconee Swamp, 20 miles 

of grading at $4000 gSSO ono 

Crossing the Oconee Swamp 3 miles, $10,000, .30 <»:• 

Bridge over the Oconee River, ttO GOO 

Total, $130 000 

By the Camp Creek line. 

From the point of divergence to the mouth of Camp Creek, 

20 miles of grading at $25,000 $5O0 000 

Bridge over the Oconee, 20 000 

15 miles of grading down the norih side of the Oconee, at 
$4000, , 60 000 



$580 000 
Difference in cost in favor of the Commissioners* Creek route, $450 COO 

To sum up the comparison of the two routes, we have Iq faTor of the 
Commissioners' Creek line, • 
Ist. An advantage of 12 miles in distance; 
2d. A difference of nearly Half a Million Dollars in cost. 
3d. An advantage of a gentle and nearly uniform grade down Conunis- 

sioners* Creek, while on the other line we are obliged to undulate to 

the extent of our maximum rate of inclination, for nearly the whole dii- 

tance. 
4th. By taking ihe Camp Creek route, we should violate a provision oT 

our Charter, which requires us to pursue the shortest practicable rraU 

from Savannah to Macon. 

The following extract from the Report of Mr. Randolph Coyle, Assist, 
tant Engineer in the service of this Company, who made the surveys, mart 
particularly describes the character of the country and the route surveyeti. 

*'The survey of the route to pass in the vicinity of Millegeville, (m 
Camp Creek, &c ) was commenced at that point upon our ComraissioUers' 
Creek line, where it is crossed by the Millegeville and Marion road. Coin* 
thence towards Millegeville, we cross first, the ridge separating the north 
and south branches of Commissioners' Creek. The crest of this ridge is 
uneven. The entire country between the north and south branches of 
Commissioners' Creek, is broken by numerous deep vallies of small 
streams. The Marion road passes this ridge at about the most advanta- 
geous point. On the west of the road, the ridge rises rapidly, and becoraes 
broken ; on the east of it also the rida;e is high and broken, to the very 
junction of the two branches of Commissioners' Creek. Our survey was 
conducted, as far as the north branch of Commissioners' along this road, 
a cross line being run upon the crest of the ridge, for some distance on 
each side of the road, to ascertain whether or not a more favorable pas- 
sage through the ridge existed. 

" Arrived at the north branch of Commissioners', it became neces- 
sary to ascend from its valley to the head of Camp Creek. The country 
affor.ls no stream whose valley will conduct us to this point, except Beaver 
Creek. The sources of Beaver Creek interlock with those of Camp 
Creek and Black Creek ; it empties into the north branch of Commission- 
crs, about 2J miles below where our line first attains the valley of that 
stream. Our line descends the valley of the north branch, to the mouth 
of Beaver Creek, and ascends the valley of this latter stream. 
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•* As Beaver Creek enters the north branch very obliquely, we were de- 
sirous, if possible, to establish our line directly across the ridge dividing 
thera, and, to ascertain tho practicability of this, traced a compass and 
level line along the crest of that portion of the ridge which could come 
^v^ithin the range of our operations. The result showed us that the ridge 
>vas impassable, except at an expense of high grades and deep cutting, 
more than equivalent to the increased distance by the valley line. 

** Beaver Cr«ek has an eastern and a western branch, the vnlliesof both 

of which were occupied by our lines. The western branch heads within 

one fourth of a mile of th^ head of Camp Creek. The summit to which 

it conducts, is narrow but very high. The eastern branch, conducts not 

ivntnediately to the head of Camp Creek but to the head of Black Creek, 

a stream which empties into the Oconee, about halfway between Camp 

and Commissioners' Creek. The ridge between the bends of the western 

branch and Camp Creek, is, however, bO feet higher than that between 

the eastern branch and Black Creek, or that between Black and Camp 

Creeks. The distance is very nearly the same by both branches to the 

head of Camp Creek. From the head of the eastern branch of Beaver 

Creek, the line crosses to the eastern slope of the dividing ridge between 

the Oconee and Commissioners* Creek, and runs northward about I^ 

miles to the head of Camp Creek. For the greater part of this distance 

of 1^ miles, the line occupies the Tallies of two small streams, heads of 

Black Creek, which run, the one in a northward, and the others in a 

southward direction; the first having its source very near that of the 

eustern branch of Beaver Creek, and the second rising near the heads of 

Camp Creek and the western branch of Beaver. Crossing from the head 

of Black Creek to the head of Camp Creek, the line pursues the valley of 

this last stream, along its northern bank, to its mouth, about one hundred 

yards above which it crosses the Oconee. Thence it descends the Oconee 

to within 1 J miles of the point of high ground, dividing its valley from 

that of Buffalo Creek. There is here a very low pass through this ridge, 

which the line occupies, and connects with an experimental line run by 

yourself in the valley of Buffalo Creek, near the road leading to the 

Buffalo lower Bridge. 

** The average fall of the valley of Camp Creek, would give a tolerable 
iiigh grade, could one uniform grade be established from its source to its 
mouth. Its fall is, however, very unequally distributed throughout its 
course, being, near its head, extremely rapid, and comparatively gentle as 
it approaches the Oconee. A Une even tolerably cheap near the head of 
this stream, would require far steeper grades than 30 feet per mile. It 
would be possible, by cutting from 40 to 50 feet at the head of the stream 
to descend it with a grade of 30 feet per mile, which would eventually 
bring the line down to the bottom of the valley ; but such a line would, 
of course, involve the necessity of very high embankments across the 
Tallies tributary to Camp Creek, and of very deep cuts through the 
ridges separating those vaUies. When it is remembered that the very 
great elevation of the short summit, (that at the head of the western branch 
of Beaver Creek,) compelled • us to adopt for our ascending line the 
eastern branch of that stream, and to attain the head of Camp Creek by 
means of the vallies of small heads of Black Creek, it will be perceived 
that the necessary cut at the head of Camp Creek must be as long very 
nearly, as the whole summit section — one mile and a half. There is a 
small portion of this section where a line could find, in the Tallies of the 
Black Creek branches, ground low enough to aToid heaTy cutting; 



508 Report of the Central Railroad and Banking Company, 

'*The reneral character of the country ][between Cororoiftioners* Creek 
and the Oconee, with the exception of a part of the vallej of Camp Creek, 
U similar to that of the summit section of our Wahiutand Coinmissionera* 
line. The surface soil is light sand> beneath which is stiff, hard clay. This 
would probably be the only material to he encountered in the cats 
through the ridges between the north and south branches of Coaimt** 
sioners' Creek, between the heads of Beaver and Bl&ek Cri*eks, uiul 
between the heads of Black and Camp Creeks. About six miiCs l»elow 
the head of Camp creek, that stream enters the Mica Slate. From thi^ 
point to the Oconee, we should probably have to blast the rock in 
every excavation. The expense of blasting is not the only evil we would 
have to encounter in consequence of this rock. Its effect upon the 
character of the valley is, from obvious causes, very unfavorable to us. It 
renders the stream crooked. Little or no alluvial flat occiin along the 
•tream below where it enters the rock, but the hills, alternately gentle and 
abrupt on opposite sides, slope down to the channel. From these causet 
the most favorable part of the line in this portion of the valley must be— 
the allignment, a series of reversed curves — the graduation, a succession 
of cuts through the points uf the hills where they advance into the bends 
,of the stream, and embankments across the heads of the basins little wfaicli 
are formed between those points of hills. These cuts and embankments will 
be less in proportion, as the radii of the curves are reduced The uxthk- 
vorable line in this portion of the valley, will be at those points where the 
rocky hill side makes a steep bluff to the stream. 

**The site at the mouth of Camp Creek is most favorable for a viaduct 
The average depth of the river at its lowest stage is here about d feet 
•The bottom is df solid rock. The banks are high. There is no swamp. 
** From the crossing of the^JOconee to Buffalo valley, the line is as 
favorable as could be desired, with the exception of one point, which is 
where Town Creek empties into the Oconee. These streams here form a 
large swamp which runs up into the country, like a bay, for a consider- 
ble distance To cross it would require an embankment averaging 6) 
feet high for 1^ miles* 

**Tbat there might be not the least doubt concerning our ability or 
inability to cross from the valley of Camp Creek to that of Fishing Creek, 
^at Milledgeville, a line was run, to obtam the profile of the ridge separat ing 
those streams. The result showed that its elevation at the lowest pemi 
was 125 feet above Camp Creek vallej, where it wa^ proposed that tie 
should leave that valley. The average distance between Fishing and 
Camp Creeks for three miles above the mouth of the latter, and two mdcs 
above the mouth of the former, doas not exceed two and a half miles. Any 
cut through the ridge must be mostly through solid rock. 

'* I um satisfied that every attempt to cro^s the ridge between the two 
branches of Commissioners' Creek, or that between liiat Creek and the 
Oconee at points farther north than our experimental line, would succeed 
only in encountering a much higher and more broken country." 

it may be proper here to mention, t^at the country on the East side of 
the Oconee affords a most favorable route for the construction of a Bail 
Road from Milledgeville to our line. 1 he grade would be almost ooc 
uniform inclination, and the low lands bordering on the Oconee Swaap 
would require but little excavation and embankment to form the road bed. 
The grading of our road is now under contract to a point 1 12 milea frcn 
the Depot in this city, and the contractors are botind to complete ii lo that 
point by the first of March next. 
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timber for the superstructure is laid for the distance of 55 miles, and 
progressing at the rale of five miles per month. 

T.^h.e iron is laid and the road completed 46 miles. Our Engines now 
run daily with the Macon Mail and JPassengers to that point. 

Tiie bridge over the Little Ogechee is finished, and the grading, 
including most of the bridges and culverts, done for a distance of 79 miles. 
The force now employed on the hne is about 600 men, and the con- 
tractors are daily augmenting their forces, so that, we shall probably m a 
short lime have three times the present nuniOer. 

It is worthy of remark, that iheie has not been a coniract relinquished 
or abandoned, since the commencement of the work. 

We have commenced the erection of the machine shops at the Depot in 
this city, which are to be of brick, and on a scale suited to the magnitude 
of the enterprise. 

A further distance of fifteen miles of grading is advertised for letting (-n 
Xhe 1st of December, which will extend our work 127 miles from this city. 
I have often been asked the question, ** why do not the Company com- 
mence work on the upper end of the hne ?'* Such a desire no doubt exists 
.'with many persons deeply interested m the success of the undertaking, 
residing in that part of the country ; but it is pres^umed they are not aware 
of the difficulties attending such a course. 

If our operations, which are at present widely extended, were so far 
enlarged as to embrace any portion of the farther extremity of the road, 
a separate establishment and organization of supervision and superintend- 
ance would be unavoidable. The Engineer Corps would requue to be 
increased, and whatever work might be done, would not only be unproduc- 
.tive of profit to the Company, but the excavations and embankments 
being exposed to the weather, would by washing, deteriorate 8 or lO 
per cent before they could be brought into use. It will not for a moment 
be supposed that it would be expedient to haul the iron for the tracks in 
wagons, or even ship it via Darien for Macon ; such a course would add 
grei>itly to the cost without any equivalent benefit. By our present 
arrangement, the iron and other materials, as also most of the supplies to 
contractors are carried forward by our Locomotive Engines, and the freight 
a.nd passage money collected, not only defrays the expense of this trans- 
portation, but already nearly pays the expense of our mechanical estab- 
lishment at the Depot in this city. 

The advantages of keeping up a communication from this end of the 
line as we advance with the work, and of finishing the work continuously, 
I am persuaded will strike any one who will take the trouble of reflecting 
on the subject. 

I had intended to present you an estimate of the cost of the whole road 
in this Report, but the time since the completion of the explorations and 
snrveys determining the western end of the Hne has been so short, that the 
necessary computations for a careful estimate could not be made. These 
surveys, however, have not developed any facts leading me to believe that 
the work will cost more than the original estimate made by Col. Cri;gbk, 
which you will recollect was a little over Two Millions of Dollars. 

For a view of the whole route herein described, I refer you to a map 
which I now hand you, on which it is laid down in a red line, with the 
.topography of the adjacent country, on a scale of 200,000 feel to one foot, 
or about three miles to one inch. 

The surveys detailed in the Report, of the line passing near Millcdgeville, 
are also laid down in a blue line on the same map. ^ 

lam, Sir, very respectfully, your obedient servant, 

L. O. REYNOLDS, Chief Engineer, 



[ 
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(From iba JMruI oTiIm FninkUn IimUium.) 

Protection of Iron by Zinc. 

The invaluable discovery by Mr. Sorel, of an eflfectual and cheap 
method of preserving iron from rust, or corrosion, by zioc, described in a 
recent number, has occasioned the formation of a Galvanized metal com- 
pany for the manufacture of zinced 4ron, and the extension of iiA use 
throughout Great Hritain. The happy solution of this long soiight dtr- 
fnical problem, which will doubtless be productive of immense econoinr 
in the use of a metal, the demand for which must continually increase 
faster than the possibility of its adequate production, must hereafter coo- 
stitute, like the steam engine, one of '* the most valuable presents fron 
philosophy to the arts." The following testimonials to the soundness of 
the principle and value of the discovery, are from the prospectus of the 
English, Scotch, and Irish Galvanized-metal company. G. 

M. Sorel, a French chemist, after many years of study and experiment, 
•discovered an application of a scientific principle of preventing the ozyda- 
lion or destruction of metals, particularly iron, as eAectual as it is simple 
and inexpensive. His discovery is protected by a patent in France, 
where, for some months, the process has been in successful operation* 
Patents have also been gPanred for the invention in the United Kini^oai. 

The discovery has been submitted to the consideration of the follofring 
eminent British chemists: — W. T. Hrande. F. R. S., Professor of Chem- 
istry to the Royal Institution; J. G. Children, F. R. S.; Tliomas Graham, 
Professor, London University; A. Garden, M R. 1. ; Richard Phillips, 
F. R. S. ; and such of the Reports of those gentlemen as ha?e been re. 
ceived are annexed* 



By Professor Graham of the London Unirersily, 

The effect of zinc in protecting iron from oxydation has been known to 
chemists for some time. When these two metals are in contact, an elec- 
trical or galvanic relation is established between them, by which the iron 
ceases to be susceptible of corrosion by dilute acids, saline solution?, or 
atmospheric humidity. It was found in experiments lately conducted at 
Dublin and Liverpool, that small pieces of zinc attached to each link of 
a chain cable were adequate to defend it from corrosion in sea water. 
The protection was observed to be complete, even in the upper portion of 
the iron chains by which buoys are moored, and which from being alter* 
nately exposed to sea water and air is particularly liable to oxydation, to 
long as the zinc remained in contact with the iron links. The protecting 
influence of the zinc could not be more certainly secured than in the arti- 
cles prepared by the patent process, the iron surface being uniformlj 
coated over by that metal. In trials, to which I have had an opportunitj 
of subjecting them, the iron escaped untouched in acid liquids, so long as 
a particle of the zinc covering remained undissolved. The same protee- 
tion is afforded to iron in the open atmosphere by zinc, with a loss of its 
own substance, which is inappreciably minute. The zinc covering bag 
the advantage over tinning, that although it maybe worn off and the iron 
below it partially exposed, the iron is still secured from oxydation by the 
galvanic action, while the smallest quantity of zinc remains upon tt ; 
whereas tin in common tin plate, affords no protection, of this kind, and 
not beinir absolutely impermeable to air and moisture, the iron under it 
soon begins to rust in a damp atmosphere. The simplicity and perfect 
^flicacj of the means employed to defend iron from the wasting influence 
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of air and humidity in this process of zinc tiniiinsf, certainly entitle it to 
be ranked as one of the most valuable economical discoveries of the 
present age. Th»»ma8 Gkaham, 

Proftssor of Chemistry. 
University College, London, April l7th, 1838. 



Jointly by J» G^ Children^ Esq,^ F. R. S.^ S^c.^ and A. Garden^ Esq^f 

M. R. I. 4-c. 

rrhe so-called ipralvanized iron consists of iron coated by zinc. The 
process by which the union of these two nieials is eflected we are ignorant 
of, as we have not seen a copy of the French patent, but we conclude that 
it is somewhat similar to that by which iron is coated with tin, since, that 
zinc may be so employed instead of the latter metal was pointed out by 
the Messrs. Aikin in their Dictionary of Chemistry, as long ago as the 
year 1807. The method adopted by Sir H. Davy, for protecting the 
copper sheatliing of ships by means of some metal whose electrical rela- 
tions are positive with respect to the copper, may have suggested the idea 
of a similar protection to iron, and it is obvious to theory^ and demon- 
strated by fact, that zinc is an incomparably more powerful agent in 
producing that effect than tin. A material difference, however, exists 
between the French invention and that of Sir II Davy, since the English 
philosopher employed contact o£ the metals only in protecting copper; 
whereas Monsieur Sorel avails hims^elf ofthe chemical (orelectrial) affinity 
of the metals in the most extensive and perfect contact in protecting iron. 
Certain specimens have been shown to us as the results of comparative 
experiments made by exposing articles formed of galvanized iron, and 
similar articles of tinned iron, and of iron in an uncovered state, for several 
monthSf.to the influence of the atmosphere, in which the iion of the first 
remains unaffected, whilst that of the two latter is very much oxydated. 
Time has not been allowed us to repeat this, the most simple and most 
conclusive experiment ; but, those which we have been enabled to make in 
the short interval that has elapsed since our opinion on the merits of this 
invention has been demanded, give us every reason to believe that the re- 
sults alluded to have been honestly obtained, and that they afford decisive 
evidence of the efficacy and importance of this method of protecting iron 
from rustintr influences. 

The experiments we have made consisted in exposing plates of galvan- 
ized iron, and similar pl.ites of tinned iron, and of iron altogether unpro- 
tected, in separate vessels, to the action of distilled water, a solution of 
common salt of about the same strength as sea-water, and of diluted muri- 
atic acid. In every case, the unprotected iron and the tinned iron were 
acted on and oxydated in. a very {ew hours, and in three days abundance 
of red oxyde of iron was found to have been deposited in each vessel con- 
taining the iron plates and the tinned iron plates ; hut in those containing 
galvanized iron not the slightest trace of red oxyde could be detected, and, 
except an almost imperceptible discoloration of the zinc surface, which in 
one or two instances had become a little darker, the galvanized iron was 
entirely unchanged. A piece of galvanized iron plate and of simple iron 
plate were also placed in contact with each other in distilled water, and 
another similar pair in a solution of common salt. In three days neither 
plate showed any symptoms of the iron having been oxydated, so that the 
proteciing power of the zinc of the galvanized iron plate appears to have 
extended to the iron plate in external contact with it also. It had been 
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sui^^ested tor us that perhaps accidental or partial abrasion of the zinc for- 
face might occasion the iron to rust into holes where unprotected. We 
did not think this likely, nevertheless, we put it to the test of experimem, 
and with a file cut lines into the galvanized plate entirely through the 
zinc, so as to leave the surface of the iron exposed, and did the same with 
a plate of tinned iron. In every instance the lines in the latter were filled 
in a day or two with red oxyde of iron, while those in the galranized iron 
plate retained their undiminifhed metallic brightness. We did more,— 
we dissolved off every particle of zinc from two portions of tlie *itk\rsiTnze6 
plate -in one cai»e hy very dilute muriatic acid, in the otiwr by equaUj 
dilute sulplitiric acid As soon as the whc»le of the zinc was removed, 
the solution wa.s poured off, and a portion of it, to which some nitric acid 
was pn'vioiisly added, was tested for iron by pure ammonia ; when lie 
only evidence that any portion of the latter metal had been dissolved, wu 
a very faint reddish tinge which prevailed through the liquid, but sosli^tltt 
as hardly to afford a sensible precipitate of light floculent particJefi, aho* 
considerablfi repose. With the evidence of these facts before us, we can 
have no hesitation in statinij our opinion that this metho'l of protecting 
iron from rust will prove of infinite service in a variety of arts, and irill 
admit of economical ap])lication in numerous ways, as the roofing of 
buiMin^s, sheathing and bolting of ships, and a thousand other fomu, 
and entirely supcr-ide the employment of tinned iron, except in vessels 
used for culinary purposes, in which, we fear, it could notsafelv be adopted 
It is possible that the objection to the use of H. Davy's protecting copper 
for the sheathing of ships, may also prevail against the employment of the 
galvanized iron for the same purpose, — the increased tendency to foulness 
from the adherence of barnacles, weeds, &c., to the ship's bottom ; at the 
same time we think it probable that it m ly not be liable to that drawback; 
but this question must be referred to the only satisfactory solution — 
txperiinent, J. G. CaiLDR£N, 

A, Garden. 
London, l7th April, 1S38. 



Bi/ William Thomas B<anfe, Esq,^ F. R. S. 

Royal Mint, 26th April, 1838, 

Gbntlfmen — I have examined the several articles sent to me by yo«r 
oi;der, under the nameo^ ^a!o%nized iron, and represented as manufactured 
of iron in various combinations with zinc. In this way an arrangement 
susceptible of electric excitation is obtained, in which consistently with 
the laws of electro-chemical action, a preservative power is" conferred by 
the zinc upon the other metal; for in all cases in which two difiTerent 
metals are in contact, a current of electricity may be established in them 
in such a direction as to protect the least oxydizable of the two metals. 

In common tin-plate, or tinned iron, the combination is such that the 
oxydizement, or corrosion of the iron, is accelerated by the tin, so that 
iron is the protpctinir and the tin the 'protected metal ; but in the case before 
us, in which the respective metals are'iron and zinc, the reverse effect en- 
sues, the iron is here the frotertcl metal, and zivh the protector ; and, 
consequently, when these latter combinations are subjected to the action 
of water and other agents, the iron is preserved from corrosion so long ai 
any zinc remains to maintain the electrical current. 

I have subjected pieces of this prepared iron to the action of distilled 
water, to rain water, to sea water, to the joint action of air and water, to 
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dilute solutions of sulphuric, nitric, and muriatic acids, and to other 0x7- 
dizing or corroding agents upon the coromon tin plate and upon wrought 
and cast iron, and, as was expected, the rusting and corrosion of the iron,- 
is in all these cases entirely prevented in the zinced, or patent plate ; 
w^hereas, on the other hand, it goes on with more or less rapidity in regard 
to^the unprotected, and the tinned iron ; and, as respects the latter, the 
iron, whenever it is exposed, appears to be more rapidly corroded in con- 
sequence of the adjacent tin. 

As far, therefore, as under these circumstances the relative durability 
of the patent iron as compared with either wrought, or cast iron, or with 
tinned iron, is concerned, permanence is excessively in favor of the form- 
er ; and there can be no doubt of the great advantage that mu«t accrue 4q 
A vast number of the ordinary applications and uses of the8« substances, 
in the employment of the zinced, or patent plate, and in its substitution 
for any of the usual forms of manufactured iron. 

As my experiments have necessarily been limited in regard to time, I 
cannot speak with certainty as to effects which may possibly ensue from 
the protracted action of chemical agents upon the zinced iron ; but both 
theory and experience lead me to believe that so long as the zinc endures, 
the protection will hold good. 

Again, speaking theoretically, I should presume that the zinced platCy 
or the other forms of the protected iron, would be admirably adapted for 
roofing materials, gutters, water pipes, chimney tops, packing cases, and 
all analogous applications in which a light and durable material that will 
resist the joint action of air and water is required ; that it would also be 
"well adapted for certain tanks and cisterns ; for the manufacture of a 
great variety of articles required to endure a damp atmosphere, such as 
locks, keys, hingies, &c. ; for cellars, warehouses, and all exposed situa- 
tions ; and for the iron-work of bridges, canal locks, and of much other 
machinery ; for the beams and columns of buildings ; for clamps, bars, 
rails, bolts, nails^ screws and nuts ; for all out-door works ; and for many 
implements in, and parts of chemical and other manufactories. In short 
these applications are as obvious as they are endless. 

On the whole, I regard this as by far the most valuable practical appli- 
cation of the electro-chemical principle of the protection of metals which' 
has hitherto been carried into effect. 

I am, gentlemen, 

Your faithful servant, 

William Thomas Brands. 

• 

In addition to which indubitable opinions, the following translated ex* 
tracts from the French Society are corroborative and interesting. 

" Chemists have long attempted to apply efectdcity by perpetual con- 
tact to the preservation of iron ; but the means employed were defective 
and unsuccessful, until the recent discovery by M. Sorel. Sir H. Davy 
died with the conviction, that the application of the principle was possible,' 
and would some day he attained. 

" Science has already given testimony in favor <»f M. SorePs process. 
Messrs. Dulong and Dumas have frequently alluded to it in their ad- 
dresses to L*Aoademie des Sciences. 

*' The following extract is from a Report made to the General Meet- 
ing of La Societe d* Encouragement, at which Baron Thenard presided' 
on the 5th July, 1837. 
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*' * The expenmentt of several memben of the Commiitea of l^ 
Chemical Am have proved that M. Sorel's process eflrectuallj proCeets 
iron from oxydatioQ. It is, therefore, to be expected, that the galvanic 
coating will soon be applied not onlj to the sheet- iron but to maaj of the 
larger masses of that metal, cast or wrought, which are employed in naval 
architecture, military implements, and domestic buildings, especially to 
the iron-work of shipping exposed to the atmosphere, or to salt water; 
to war projectiles, to masses of iron buried in damp siiuatioos, or covered 
with piaster. 

" * The Galvanic Paint is well adapted to all articles of iron exposed 
to the action of the air or water, or both alternately.' " 

Extract fr9m the Report ofL^Jictukmie des ScienctSm 

Par'ui, 11th April, 1837. 

"M. Domas reada Report, by which it appeared that various triab 
had been made by Sir H. Davy and other chemists to preserve iron from 
rust, but that none had succeeded. He at the same time read a letter 
from Captain Born, (of the Artillery of France,) addressed to the Acade- 
my, calling their attention to the vast importance of this discovery in ns 
applicability to military purposes only. In giving the substaoce of Cap- 
tain Born^s letter, M. Dumas said, Uhe milhary and naval artillery 
had a stock of 7,784,000 projectiles of the value of 26,000,000 francs 
(1,100,000/. sterling.) According to Captain Bom's estimate, a pile of 
cannon balls, after twenty years' exposure to the open air, are almost all 
unfit for service. If it be admitted, as it must be, that the value of a 
projectile, sold as cast iron, is not more than anc-third of its cost price, 
them is the importance of this discovery apparent. Supposing that the 
government of France should adopt M. Sor^Fs process, the expense of 
. which is very trifling, it then would appear, from Captain Bern's calcula- 
tions, that a saving of 17,333,334 francs, for this part alonre of the wir 
department, would accrue in twenty years.' " 

The Patent Process may be applied in three different ways, all equaDy 
simple : — 

1. By coating iron with zinc in a fluid state. 

2. By applying a paint made from zinc. 

3. By covering with 'a powder made from zinc. 

Under the first process, many articles, not already referred to, will 
occur to every one considering the subject. Gas-pipes, water-pipes, rails, 
for tram-roads, iron-bridges, iron boats, roof-gutters, iron-railing, interior 
of steam-engine boilers, iron sheathing of ships, ship's bolts,^&c. On the 
applicability of the pateiit process to the three last mentioned articles but 
little, if any, doubt exists in the minds of our most eminent chonists. 
The difierence in the cost of a seventy-four gun ship between iron and 
copper would be as SiOl, to 6480/. The saving in her Majesty's Navy 
and in* the Mercantile marine of this country would consequentlj be 
enormous. 

Under the second process, zinc paint would be employed wherever the 
bulk of the article to be protected or the difficulty of displacing it would 
render an immersion of iron into the heated metal impracticable. Bridges, 
therefore, already constructed, boats already built, in short, all articles 
already fixed may be preserved from further decay by the use of the pa- 
tent painty This paint will not be dearer than white lead. 

By means of the third process, the finer sorts of iron and steel will be 
preserved. All articles of hardware and cutlery are subject to the most 
serious deterioration by exposure to moisture ; but, by applying to them 
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arlie Galvanic powder, or wrapping them in paper prepared with it, they 
vnaj be exposed with safety to any weather, or exported vrith security to 
-any climate. 

it remains only to repeat that the processes arc not expensive. How- 
-^vcr numerous and important are the admitted advantages of these dis- 
coveries, they would be less striking were they to be obtained only at a 
iiigh price. The process of coating with the metal in a liquid state is 
eheap«r than tinning. Tin is worth 98s. per cwt., zinc 20s. per cwt. 
Supposing that galvanized sheet iron should be sold at the price of tin 
plate, the profit would be, at least, 1 00 per cent. — London Mtch. Mag. 



ignor Pittruecis new method of striking vp Medals toiihout th4 aid of 

engraving. Br Wm. Badoelbt. 

Signor Pistrucci*s first application of his <iiew process, has been in 
striking up a seal for the Duchy of Lancaster. This seal is four inches 
in diameter, of sterling silver ; one side presents a very beautiful eques- 
trian figure of her Majesty Queen Victoria, surrounded by a bold inscrip- 
tion ; on the reverse, the arms of the Duchy are richly emblazoned, in 
the midst of a profusion of scroll-work, with an inscription. To have 
engraved the two dies for striking up (his seal, would have taken about 
fourteen or fifteen months hard labor, with the risk at the end of that 
time, of the dies breaking in the process of hardening. By Signor Pis- 
trucci*s method, they have been produced in less than fifteen days. 

There is an exquisite softness, and a boldness of relief, in many parts 
of this seal not attainable in an engravtd die ; the graceful flowing of the 
drapery, the prominence of the arm of her Majesty, as well as the ear 
and hoofs of the horse, are altogether unrivalled. The fame of Signor 
I'istrucci's success has drawn to the Mint, most of those who are cele- 
brated for their practical acquaintance with the powers and properties of 
the metals, and with mechanics generally ; one and all of whom have 
expressed themselves astounded at the results obtained. When such 
•gentlemen as Bramah, Maudslay and others, state, that nothing short of 
€eeing with their own eyes would have satisfied them of the possibility of 
such a work, incredulity may well be pardoned in those who have not 
witnessed the recent production. There are plenty of workmen in the 
Royal Mint, well versed in all the methods employed at the 8ohv for the 
last fiAy years, and they all agreed in designating Mr. Pistrucci*a plan, 
when first propounded to them, — as a newfangled and impossible scheme^ 
and yet have these very workmen themselves since proved its possibility. 

The outline of Signor Pistrucci's plan, is tolerably well explained in 
the Times newspaper ; the subject is modeled in the usual way, either in 
wax, clay, or other fit material, from which a cast is taken in plaster of 
Paris. The plaster cast being hardened, is moulded in fine sand with 
great care, and a cast, in iron, is taken from it. The great fecre^— if 
there can be any secret in what has been published in the leading journal 
of the day, and thence v^iy extensively copied into other publications — 
consists in the thinness of the iron castings. The plaster of Paris model 
is left only about one eighth of an inch thick, the consequence of which 
is, that the chill which takes place on the surface of all iron castings, from 
the proximity of the two surfaces in this instance, pervades the whole 
mats, giving it the hardness of a hardened steel die, with a toughness, not 
Attainable by the latter metal while in a hard state. 
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la all larg^ castings, the cootraction of the mass of mata] in coo&ag 
causes a shrinking of all the finer Unes, while in thin casting, the sharp- 
liess of everj line is preserved with surprising beauty. 

The iron casting having been made perfectly fiat at the back, a hoDow 
is turned out in a steel bed to receive it, and when thus moonted it is 
ready for use. One proof among many otliers, of the extreme hardneas 
of the cast iron dies, is afforded by the fact tiiat no extension of the meti] 
^kes place from the severest blows: the die fitting no tighter into its bed 
after striking up a medal, than it did before. The seal before aUodeJ 
to, took upwards of one hundred and fifty blows from the moai powerful 
press in the mint, and the dies appear la every respect as perfect noir as 
when first ciist. 

Many persons, who, from their known celebrity and eminence in t^ 
dentine world, would be considered the very liighert authorifies that 
could be cited in. a question of this kind, have not only on examination 
admitted the entire ntmeUy and great importance of this process, but 
have charged Signor Pistrucci with injustice to himself, for neglecting 
to secure the privileges of a patent. This, however, the Signor has from 
tha first declined to do ; choosing rather to throw open the result of his 
(miscalled) "hours of idleness,*' for universal public benefit. 

What the real value of this discovery is — or where the useful applica- 
lion of the fact thus established will stop, it is at present wholly impossi- 
fole to imagine. The advantages of being able to produce at so little cost, 
and in so short a space of time, the most perfect and beautiful designs — 
or to copy with so much facihty the choicest productions of others, are 
altogether incalculable. One drawback, perhaps, is the power thus 
placed in the hands of the fraudulent copyist, and the spurious coiner ; 
but the knowledge of an existing power to do certain mischiefs gener- 
ally produces an antidote sufiUcient for the evil, and it is to be hoped 
the present case forms no exception to the rule. One happy effect of 
the general introduction of this method of obtaining dies^ will be to make 
the die^iinkers more of artists and less of mechanics^ to wield the graver 
lets — but the pencil mors skilfully. Should my endeavors to rendler this 
useful process intelligible, not be sufficiently explicit, I shall hare much 
pleasure in affording any additional information that may be thought 
necessary « — London Mech, Mag. 



Abstract of Papers Read at the Institution of Civil Enginoers, 

(Cootinoed fiom pag« S9S.) 

" On the Evaporation of Water from Steam Boilers ; by Josiah Parkes." 

This paper contains the result of various experiments, conducted with 
the view of ascertaining the quantity of water which can be evaporated 
under par^cular circumstances by a given quantity of fuel. The results 
are tabulated with great accuracy, and all the authenticated data known 
to exist on this subject are brought together in a form in which they may 
{^generally useful. 

The author was induced to make sundry experiments on the supply of 
fuel and of air to the furnaces of the engine, with the desire to consume 
or diminish as much as possible the smoke and soot emitted from the 
phimney. 

Tt^e furnaces had hopper mouth-pieces, with a provision for admitfint 
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thin stream of air over the mouth.pieces into the fire, in order to con* 
ume the smoke ; but wliich was of very little service, as volumes of 
moke rolled forth from the chimney at each successive firing. Heavier 
md less frequent firing was adopted, and at the same time a careful ad- 
nission of airover the hopper into the fire ; but siill the nuisance remained 
Lindiininitihed. 

From the researches of Sir Humphry Davy on the safety lamp and on 
flame, it occurred to Mr. Parkes that the air must be given directly to the 
uninflamed gas at the point of greatest heat, the temperature of incan- 
descence being necessary for inflammation ; whereas, formerly, the air 
had become vitiated by passing over inflamed fuel, and that the bridge of 
the furnace was the most fit place for the supply of air, as it would there 
encounter all tlie inflamed and uninflamed gat, and obtain at all times 
the temperature necessary for ignition. Previously to the necessary 
alterations of the furnaces^ the duty done by the coals, as ascertained by 
the evaporation of water, was carefully registered. 

In respect to the firing of furnaces, the author had observed that some- 
w^hat less smoke was emitted from less frequent than from very frequent 
firing, and that somewhat more water was evaporated by the same weight 
of fuel in the former than. in the latter case. Also, that in consequence of 
less poking, fewer cinders were made ; the dampers were lower, as there 
was a greater mass, though less intensity of heat ; and the temperature 
of combustion being less elevated, there were fewer scoriae. The opera- 
tions of firing were gradually diminished, until a mode of working the 
engine with two charges of coal per diem was arrived at, the furnaces 
being loaded in the morning as rapidly as keeping up the steam woald 
permit, with suflicient coal to work the engine till dinner-time. The 
grates were then cleaned, and charged again during the dinner-hour, 
requiring no more coal during the day. The results attending these 
alterations were most important, viz., economy of fuel, steadiness of 
steam, much less smoke, still fewer scoriffi. On the re-construction of 
the furnaces necessary for the admission of air at the bridges, the whole 
capacity of the furnaces were enlarged,that they mght contain at once the 
entire of the fuel requisite for the day's consumption. At the same time 
the boilers were covered with double arches of brickwork, leaving an air 
space between each arch and the boiler, coating the outer arch thickly 
with strong hair mortar, mixed with waste of wool. Eye-pieces were 
also made in the walls at the end of the boilers, opposite the fire doors, to 
obtain a view of . what might take place at the bridges on opening or 
shutting the valves ; also eye-holes for the side flues, to ascertain how 
far the flame extended. The results were now of the most satisfactory 
nature, no smoke being visible from about seven in the morning. The 
dampers were very close down, and capable of keeping the steam so 
steady, that it did not vary one-eighth'of an inch in height for many hours. 
The furnaces, when charged, may be considered as great reservoirs of 
fuel, in a constant, equable, but moderate state of combustion, not the 
entire mass on fire at once, but distilling first its gaseous products, and 
then gradually entering into combustion. 

The greatest evaporation which was obtained from 112 pounds of coal 
was 18'5'cubic feet, supposing the water to have entered the boiler at 212 
degrees. This was accomplished with both Netherton and Newcastle 
coal, the Wednesbury giving something less ; whilst, before the introduce 
tion of the above-mentioned advancement, twelve cubic feet was tbo 
greatest evaporation. 
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818 Ab9tra€$ cf Faper^ read of th$ InstUuHon af CttU Bngi 

This method, which had been followed so suceessfuHj, was eahBct^aeody 
made the s^ibject of a patent, and applied to above 500 furnaces; buthM 
gradually fallen into disuse, {rom its not being worth the master's care and 
time to see that the firemen do their duty. 'J*he author details a cobtct- 
sation which he had with Sir Humphry Davy, who had been maldiif 
experiments on the temperature at the bridge, and the gaseous prodacu 
of combustion ; during which, that distinguished philosopher gave i: 
as his opinion that the plan could never be established in general practice; 
that it was too simple, and depended on the fireman and not on the 
ter, who will not concern himself with saving a few coals ; that the 
was his safety lamp ; one-half of the miners will not use it, but persist ia 
working comparatively without light, iaind in danger of explosion, rather 
than adopt a simple contrivance which requires a small amount of troohle 
and care. 

The paper is accompanied by four tables, the first of which oontaiiis 
the experiments made by himself; the second, the results of the Cornel 
boilers, from Captain Lean's report ; the third, those of locomotire boiien^ 
firom De Pambour's work ; and the fourth is a comparative table of the 
xnean, greatest, and least results of the experiments on the three classes 
of boilers. The temperature of the water being different in the Tahoos 
experiments, a common standard is introduced by calculation, and the 
numbers express the quantity of water of 212^ Eahrenheit, which would 
be evaporated by a given weight of coal. 

Coble Fmi 

The mean value of 1 13 lbs. of coal in evaporating water of 

fti2^ Fahrenheit is in the Cornish boiler . . • 21*16 
Mr. Parkes* Experiments at Warwick • • . 18 5 

• — — ^ in Lancashire . . . 13*49 

Ordinary boilers, and system of firing. ... 14 
Locomotion 10 

Thus the efficiency of boiler being measured by the quantity of wat^ 
evaporated by a given quantity of fuel, it appears that the boiler of the 
locomotives, is far the lowest in the scale, and the Cornish engines the 
highest. The paper concludes with a review of the state of our know- 
ledge on the application of heat, and on the value of difiTerent kinds of fuel 



*' The Land Surveyor's Calculator ; by Georgb Heald.'' 

The instrument to which the above name is assigned, was invented fot 
tlie purpose of avoiding the necessity of performing long arithmetical cal- 
culations in surveying estates, the results being given at once by the 
adaptation and inspection of the instrument, as directed. It may also be 
applied to extracting the square roots of numbers, and the other purposes 
to which Gunter*8 scale is applicable. 

The instrument consists of five concentric circles, whereof the four 
inner ones are on the outer edge of a card, moveable about a centre, and 
the fifUi or outer circle is fixed. 

The circumference of the fixed circle is divided into 1 ,000 logarithmic 
portions, representing links, and numbered 10, II, 12, at every ten divi- 
sions, which numbers represent 1 chain ; 1 chain, 10 links; 1 chain, 90 
links, ^. From 1 chain to 1*5 chains these divisions are each subdi- 
vided into five parts, which serve to indicate the proportional parts of a 
link. 

The next circle, formed by the graduated edge of the moveable piece 
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r>f card-board, is in all respects similar to the first, save that the divisions 
BLre carried round in the opposite direction. The second circle on the 
bdoveable card-board represents areas and decimals, commencing with 
half an acre, and proceeding up to five acres. 

The next circle divided into perches, to correspond with the preceding 
deeimal division. It is numbered at every ten perches, and the acre is 
expressed at the termination of every rood. 

The last, or fifth circle, is to show the area in acres, rood^« and perches ; 
^leii it is under two roods, it is numbered accordingly. 

The author then describes tlie method of usinff the instrument for the 
solution of questions similar to the following. Having the diagonal and 
the two perpendiculars of a quadrilateral, or the base and perpendicular 
of a triangle ; to determine the are&s of the respective figures. The 
resuh isx known at once in acres, roods, and perches, on inspecting either 
the fourth or fifth circle, according as above the area is greater or less than 
half an acre. 

The instrument may also be used to the computing square yards, to 
the extracting square roots of numbers, and the ordinary operations of 
multiplication and division in the same manner as on other logarithmic 
lines. 

A great advantage of this instrument results from the graduation bein^ 
on the circumference of ^circle. Great enlargement of the divisions is* 
tlius obtained, and in a far more convenient manner than by drawing a 
slide as on the common sliding rule. The diameter of the oiiter circle in 
this instrument is sixteen inches ; and to obtain divisions of the same 
magnitude, 'a rule with its slide drawn must be eight feet four inches. 
The author considers that a circle of eight inches diameter would be 
sufficiently accurate for practical purposes, and would render the instru- 
ment extremely compact and portable. 



Mr. Mushet presented some specimens of malleable iron, in his opinioil 
peculiarly adapted for railway purposes. The feature peculiar to thid 
iron is, the omission [of the refining process in its manufacture. Thd 
valuable properties of malleable iron being fibre and hardness, Mr. Mushet 
considers that these are but imperfectly secured by the present process. 
Iron, as at present generally manufactered, receives the fibre from repeated 
heatings and rollings ; but fibre tlius acquired, is obtained at the sacrifice 
of hardness. The fibre of malleable iron may be injured by overheatuig, 
iy adding in the smelting furnaces ores rendering the iron cold, short i 
or by the use of cinders, which, when in excess, cause the fibre to crys- 
tallize and produce brittleness. Some irons, however, are so exceedingly 
f]brou3,that they admit of a limited quantity of cinders without deterioration* 
By omitting the refining process, a greater mass of fibre can be produced 
than in any other manner ; and this fibre, in consequence of the iron 
not being exposed to so severe a degree of decarbonization, is aiiff^T and 
harder than that acquired by repeated heatings and rollings. The iron 
used for railways should be from grey mine pig-iron, as the source from 
which the hardest and strongest fibre in malleable iron is derived. The 
use of cinder-pig should be excluded, on the ground that the quantity and 
qualitj of the fibre is injured ; and if in the state of grey iron, its fusibility 
Id 80 much increased, as to occasion great waste in the puddling and 
subsequent re-heatings. 
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** Paper on the Canal Lifts of the Grand Western Canal, hj Jamei 

These lifts are not intended to supersede the use of locks in mSL 
but in those in which a considerable ascent is to be overcome in a abor 
distance, and in which the water is inadequate to the consumptioa of a 
common lock, or in which the funds are inadequate to the execution oftJi' 
work on a scale adapted to such locks. These lifts are forty-six le«( la 
height, consisting of two chambers, with a pier of masonry between tbea, 
similar to those of a common lock, an'i being of sufiScient dimensioos u 
admit a wooden cradle in each, in which the boat about to ascend or 
descend floats. The cradle being on a level with the pond of the cantt 
a water-tight gate at the end of the cradle and of the pond of the canal it 
raised up and leaves the communication betwixt the water in the caaai 
and the cradle fiee, and the boat swims in or out of the cradle. Tbe 
cradles are balanced by very strong chains running over three cast-iron 
wheels, and are so arranged that the water in the upper cradle is about 
two inches below the level of the water in the pond, the consequence of 
which is, that the upper cradle has a slight preponderance, just sufficient 
to set the machinery in motion ; the weight of this additional water bein« 
generally about one ton ; it may, however, be regulated at pleasure. TTjc 
principle of action is always maintaining the equilibrium between tbe 
cradles, is the well known one, that a floating body displaces a volume cf 
fluid equal to its own weight. The cradles, when full of water, or wheo 
either or both of them contains a boat, will balance in any position ; an 
additional weight of water in the descending cradle being necessary jut 
to overcome the friction and the vis inertia; of the machinery and cradles. 
It is obvious that the weight of the additional length of the sus- 
pending cliains on the side of the cradle which is the lowest must be 
counterbalanced ; this is effected by attaching to the under side of each 
cradle a chain of equal weight per foot with the suspending chains ; and 
this,elongating under the ascending, and shortening under the descending 
cradle, removes the disparity in weight. The strength of materials is tb« 
great desideratum in machinery of this nature ; and thongh the lifts hen 
described are but forty-six feet, and the boats about eight tons, yet 
the same method is applicable to much greater heights and much heavier 
tonnage. The advantages of these lifts over common locks are great 
economy of construction and great saving of time and water, the time 
occupied in passing one boat up and another down this lift of forty-six 
feet being but three minutes, whereas in common locks to pass the same 
height would occupy thirty minutes. Also the quantity of water consumed 
is about two tons for eight tons of cargo, whereas in common locks it is 
about three tons of water per ton of cargo. 



From tbe London Repertory of VwXmX InvenlioD^t 

Specification of the Patent granted to John Mackeill, of 
Street, in the County of MuLdlesez^ Civil Engineer ^ for Improvtwunts is 
Making or Mending Turnpike or Common Roads. — Sealed Januaiy 
11,1837. 

To all to whom these presents shall come, 6ic. &c. — Jfow know ye, that 
ifn compliance with the said proviso, I, the said John Macneill, do hereby 
declare the nature of my said iovsntion, and die mannar in which the 
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same is to be performed, are fully described and ascertained, in and hj 
the following statement thereof f that is to say) : — 

My invention consists of an unproved metliod of applying iron in the 
construction of roads, as will be hereafter fully described. I proceed, 
when making a new road, to obtain a suitable surface, and bring the same 
to a condition for laying on gravel or broken stones of various descriptions, 
suitable for making a strong hard surface for the passage of carriages 
and horses, as has heretofore been practised in making roads, but in place 
of completing the upper surface of the road with gravel or broken stone, 
or a combination of gravil and broken stone, as heretofore, I apply a 
quantity of pieces of wrought, or cast-iron mixed with broken stone, for 
the purpose of making a more hard and complete surface to roads, the 
pieces of iron may be of any shape that will bind in the road, but 1 prefer 
cubes of about one inch. The quantity of iron to be used with the broken 
Btono or gravel will vary, depending on the degree of hardness and strength 
desired to be obtained to the surface of the road. Having laid the road 
with broken stone as heretofore practised, whether for a new road or an 
old one, I lay the pieces of iron in such a manner that they shall be from 
one inch to three inches from each other, depending on the strength 
required. By this means when by rolling the surface or by the ordinary 
traffic, the surface of the road has become consolidated, such surface wiH 
for the most part be composed of pieces of iron, which by oxydizing and 
otherwise, will bind fast with the other materials of the road, and produce 
a much harder and more solid surface than when broken stone or gravel 
alone is used. T would remark, that I am aware that attempts have been 
made to use iron in large blocks to pave roads in place of, and in like 
manner, to the blocks of granite commonly employed, though I believe 
without success. My invention does not, however, relate to paving of 
roads with blocks of iron, but only to the use of iron in dimensions assi- 
milating to the broken stone or gravel with which it is combined. 

Having thus described the nature of my invention, and the manner of 
carrying the same into effect, I would have it understood that what I 
claim, is the mode above described, of combining iron with ordinary road 
making materials for triving solidity and strength to roads as above des- 
cribed. — In witness whereof, &.c. 
Enrolled July 7, 1636. 



Specificaiion of the Patent granted to Henry Huntley Mohun, of Wat' 
worthy in the County of Surrey , J\l. 1). for Improvementi in the Manu* 
facturing of Fuel. — Sealed October 4, 1836. 

To all to whom these presents shall come. 6cc. 6cc, — Now know ye^ 
that in compliance with the said proviso, 1, the said Henry Huntley 
Mohun, do hereby declare the nature of my said invention, and the 
manner in which the same is to be performed, are fully described and 
ascertained in and by the following statement thereof (that is to say) : — 

My invention consists in combining certain materials into fuel, as will 
be hereafter described, whereby 1 am enabled to produce a cheap and 
highly useful fuel. The materials employed by me are : — 

First, Peat-earth, peatturf, peat-moss, in slimy or other mud, or marl, 
or any any other earth which is composed largely of vegetable matter. 
Secondly, nitre. Thirdly, alum. Fourthly, linseed or other seeds, or 
shelled ^u it Fifthly, rosin. Sixthly, coke. Seventhly, any green vege- 
table matter ; and, Eighthly, animal excrement, or other animal matter ; 
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» 

and in order to give the best information in ray power for carrjiag out tbs 
invention, 1 will describe a process of combining these materiali into a 
fueL 

Ducription of the process of combining and pressing the MiUtrimU smU 

Lumps of Fuel. 

Take one ton of peat in its raw or charred state ; 30 lbs. of nitre, (tW 
crude nitre does best); 14 lbs. of alum, which has the effecti when properlj 
dissolved and thoroughly amalgamated with the rest.to prevent smoke; l4fti 
eflinseed; I41bs. ofresiii,orasphaltum,ornaptha; 1 50]bs. of coke; lOSDw.irf' 
green vegetable matter; 1561bs.ofanimalezcrements,or other animal matter. 
Note. The quantity of the various materials will depend on the qoaliij 
of the peat-earth, peat-torf, peat-moss, sUmy or other mud, marl, or aay 
•ther earth, which is composed largely of vegetable matter, and the above 
quantities are given for peat of the best quality ,.and iit order to deterwiae 
me relative quantities for any particular earth, it wiH be necessary ts 
weigh out varying quantities, and having mixed, pressed, and dried tbcm, 
to burn the same, in order to ascertain which mixture produces tbe des- 
cription of fire desired ; having thus tested the quantities required by say 
particular peat-tarth, peat-turf, peat-moss, slimy mud, marl, oranjocker 
earth composed largely of vegetable matter, the process of mixing may 
be proceeded with k)r large quantities. The peat is first to be pasted 
through the mixing mill, in a dry state, and the mill employed is an or£- 
nary pug-mill, such as is used in brick-making; about one third, or bal( 
•f the linseed is to be boiled in water, in order to produce a liquid abonc 
the consistency of thin giue : in this the alum is to be dissolredt ^ 
lemainder of the linseed with the rosin and nitre, are to be crushed very 
fine, by edge stones or other means, and the green vegetable matter is 
also to be ground or crushed in like manner, and thus produce a puJp, 
taking care to keep the vegetable juices from running away. The wfaoic 
of the materials are then to be mixed with spades, or otherwise, veil 
ground in the pug-mill, the object being to obtain an intimate blending of 
the various materials, in order to the same burning equally. Tbe ooai- 
bined mass thus so produced, is then to be pressed in moulds, by a sSroef 
screw, or other press, the shape and dimensions of the lumps not bein^MS* 
terial,but it is desirable the materials should be well pressed.in order to pre- 
vent the lumps readily corain^to pieces; ifwellpressed,the fuel will be 
crumble,and burn too fast if exposed to a strong draft; but I claim tbe 
bination, whether the same be submitted to pressure or not,the advama^cf 
pressing being to increase the time it takes consuming. The lumps ibas 
produced, are to be piled one on the other, leaving spaces between for tbe 
circulation of the atmosphere, and it will facilitate the preparation, to bare 
•uch piles in a closed shed or room, the atmosphere of which can be brand, 
though in summer time, and in warm dry weather, this will imiC be 
necessary, unless great expedition is required ; care must be taken nocto 
expose it to a great artificial heat, when just formed or pressed. It mvK 
be dried by the atmosphere only, for the first two or three days. Mate- 
The peat, it should be observed, may be first used for the purposes of 
distilling gas therefrom, as has been before practised, and the cbamd 
peat in the retorts, subsequently used for the making of the fuel, in plaet 
of the raw peat, as above described ; and in order to make the new fael 
ibr the purpose of obtaining gas therefrom, for illuminating purposes, tik« 
mthe proportion of 10 lbs of nitre, 40lbs. of rosin, 24Ibs.of linseed* Icwt 
ef. green vegetable matter, I ton of peat, which being combiaedt 
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■^trcat^d according to the directions above given, and the lumps put inte 
-ordinary gas retorts, and distilled similar to ordinary coal. 

Having thus described the nature of my invention, and the manner «C 
combining the same, I would remark that I do not confine myself to the 
precise three processes here described, for it will be evident that the 
object to be obtained, is a careful combining or mixing of the materials 
herein- mentioned, and the subsequent pressing the same into hard lumpti 
of convenient size; and whether such processes are conducted as above 
"^lescribed, or by any other convenient means, it does not alter the nature 
of my invention; and I would remark that 1 do not claim the application 
of each of the eight parts or materials separately as a fuel, whether pressed 
or unpressed; some of them, such as the peat-earths, or peat-turf, peat- 
moss, and coke, and some others, have been used for fuel before ; and 
note : the green vegetable matter is most useful as soon as possible after 
cutting, and when the vegetable juices are not dried up. Nor do I confine 
myielf to the using the whole, or even the larger number of the eight 
matters above-mentioned into one fuel, though I believe the same to be 
the best compound ; but what I claim is, the combining and pressing 
such materials into fuel, as above described. — In witness whereof, iLC% 
Enrolled AprU a, 1637. 



Specification of a Patent granted to William Hancock, «/ Windmr 
Place ^ City Road, in the County of Middlesex^ Gentleman, for Certam 
Improvements in JBook^Binding. — Sealed December 7, 1836. 

To all to whom these presents shall come, &c Sec, — Now know y«, that 
an compliance with the said proviso, I, the said William Hancock, do 
hereby declare that the nature of my said improvements in book-binding, 
consists in attaching or binding the leaves of books together by applying 
caoutchouc, or solutions of caoutchouc, or caoutchouc partly in the sheet 
state and partly in a state of solution, in such manner to the backs of the 
said leaves, that sawing and sewing the same is rendered unnecessary, 
and books so bound are made to open perfectly fiat, or more nearly sO| 
than books bound by any other method heretofore in use ; and also in 
applying caoutchouc in the said states, and in such manner to the backs 
of the sheets of books after they have been sewn or stitched in the usual 
way, as grtatly to improve the same in point of solidity and elasticity. 
And the manner in wluch the same is performed, 1 shall now proceed to 
describe. Having folded the sheets of which the book is to consist, ac- 
cording to the determined size thereof, whether folio, quarto, octavo, or 
mny other form, and assorted, made up, beat, and pressed, the same as is 
ordinarily done preparatory to sewing by the common method, I place 
them in a cutting-press between two cutting boards with just so much of 
the backs of the sheets projecting from the upper edges of the boards 
that, on cutting away the same, which 1 next proceed to do with the 
ploughing knife, the leaves of each sheet are separated and detached at 
the back from one another. The ■ surface left by this ploughing process 
being commonly smooth, I make it a little rough either by rubbing it with 
sand paper, or by rasping it with a book-binder^s grater or rake ; some- 
times also, I avoid altogether such smoothness of surface, by employing 
instead of the ordinary ploughing knife, a tooth plane with a very fine 
serrated edge. Immediately after cutting and before shifting the mase 
tf kavet ffom the cutting.press, ( apply to the back surface so out and 
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prepared, a coating of a solution ofcnou'chouc obtained by dissolving 
caoutchouc in pure spirits of turpentine, in the proportions of a pound of 
the former to a gallon of the latter, or thereal.outs. W hen the aaid coal- 
ing is dry, 1 add a second coatiii<^ of the sam - solution, and when thai 
has also dried, I lay on a strip or band f»f caoutcliouc cloth, whicli dot^ 
I make by spreading a soluiiun of cuoutrhouc obtained in tlie manBer 
herein before mentioned upon linen, wtiolh^n, cotton, silk, or any other 
flexible material adapted to the purpose of book-binding. To cause this 
strip or band to adhere firmly to the ba^k, I apply it in a warm sdckj 
state, and then rub or press it on with the hand. '1 he mass of leares of 
which the book consists will now be found so firmly cemented tOk^etbei; 
tha^they may be removed from the cntting-press, and the boarding and 
finishing proceeded with in the ordinary way. Ins^tead of plon^hiag 
away the whole of the Backs of the sheets as aforesaid, two, three, or any 
greater number of broad grooves may be cut therein, at equal distances 
and just deep enough to go through all the folds that may be one within 
the other, and havjug coated the wb'^le, the plain as well as grooFed parts, 
twice over with a solution of caoutchouc as before directed, I insert m the 
•aid grooves cross bands of the caoutchouc cloth made as aforesaid, the 
ends of which cross bands I attach to the boards or covers of the books ia 
the usual manner. Instead of employing a back band consisting- of cloth 
or some o^her flexible material coated with a solution of caoutchouc; I 
sometimes find it convenient to make use of the sheet caoutchouc in iti 
undissolved state, superadding tliereto a coating of the solution. I find 
also that in the case of books in folio shect*^, and of books in quarto 
when made up in half sheets, and of books in octavo when made up m 
quarter sheets, and generally of all leaves when in a fimply duplicate 
state with a back of one fold, such ?hee*8 and leaves may be very secure- 
ly cemented and bound together wiihout any cutting or plnnghing^ at the 
back, by applying caomchouc in any of the states or modes aforesaid to 
the backs of such sheets or leaves, after the same have been assorted, 
•made up, beat, and pressed, as aforesaid, for the purpose of binding. 
When a book is composed of leaves originally single, 1 plough and rasp 
them in the manner before described, and when such leaves are of lar^ 
dimensions, such as plates or maps, I attach to the back edge of each by 
means of a solution of caoutchouc obtained as aforeeaid, a strip of cotton 
or other suitable material of such sia^ that it overlaps the leaf to the ex- 
tent of about a quarter of an inch on each side, and then make up and 
bind together the sheets so individually prepared, in the manner herein- 
before directed for binding books of other descriptions. I find alpo that 
when books are sewn or stitched in the usual way, the solidity and elasti- 
city of the backs thereof are greatly improved by applying thereto caout- 
chouc or solution of caoutchouQ in the manner hereinbt;fore directed 
with respect to books consisting of quarter or other sheets with backs of 
only one fold. 

And having now described the nature of my said invented improve- 
tnents in book-binding, and the manner in which the same are to be per- 
formed, I declare that 1 do not claim as new, or of my invention, the em- 
ployment of caoutchouc in book-binding, but that T claim as new and of 
my invention the employment of caoutcliouc in book-binding in the man- 
ner and modes hereinbefore set forth, so that the sheets or leaves of books 
are in some cases bound together without sawing and sewing, and books 
so bound open perfectly fiat or more nearly so than books bound by aay 
.•Cher method heretofore in use. And in other cases where bookt aie 
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wn or stitched in the usual way, the backs thereof are greatly imfMrored 
in point of solidity and ehisticity. And 1 claim as comprehended under 
my patent any and every other mode or manner of employmg caoutchouc 
to produce the new and useful effects aforesaid, which shall involve no 
material departure from the manner hereinbefore specified. And such my 
invention being to the best of my knowledge and belief entirely new and 
never before used within that part of his said Majesty^s United Kingdom 
of Great Britain and Ireland called England, his said dominion of Wales 
or Town of Berwick-upon-Tweed, I do hereby declare ihis to be my spe- 
cification of the same, and that I do verily believe this my said specification 
doth comply in all respects with the proviso in the said hereinbefore in part 
recited letters patent contained ; wherefore I do hereby claim to maintain 
.exclusive right and privilege to my^aid invention. — Iji witness whereof, 6cc. 
Enrolled June 7, 1837. 



' Simple Letter Copying Machine. By N. S. Hsinbken. 

The object of this contrivance is to afford to the traveller a portable 
instrument for copying letters, &c. It consists simply of a brass tube 
14 inches long, and 1 j diameter. One end, which has a bottom soldered 
into it and a cover fitted to it, contains a small bottle of copying ink. To 
the inside of the cover of the other end is attached a brush for the purpose 
of damping the paper. The space between is occupied by sheets of 
copying paper, together with some oiled paper and thick blotting, or 
filtering, paper in a cover. To use the instrument it is only necessary 
to place a sheet of copying paper between the leaves of blotting paper 
which have been previously wetted with the brush, and to let it remain 
till sufficiently damp — or, more expeditiously, to damp the copying paper 
itself with the brush and allow the dry paper to absorb the superfluous 
moisture. Place the paper thus prepared upon the letter. &c , and over 
it a piece of oiled paper and roll the whole tightly upon the outside of the 
brass tube which may be then rolled under the hands upon a. table ; a 
copy may thus be readily taken off. The tube also serves the purpose of 
■tL ruler. — Lond. Much, Mag. 



Baltimore and Ohio Railroad. . 



We are pleased to learn, as we do by the annexed notice, that the 
Baltimore and Ohio Railroad Company are about to resume active ope« 
rations, and to extend their road to Cumberland. 

Engineer''s Office^ Baltimore and Ohio Railroad. 

Contractors for Graduation, Masonry and Bridging, throi^hout the 
country, are informed that in all the month of March 1830, the part of 
the Baltimore and Ohio Railroad b^etween Harpers Ferry and Cumberland 
is expected to be finally located and ready for contract. The distance 
between those places is about one hundred miles upon the line of the 
Railroad, which will lie principally upon the Virginia Shore of the PoU>- 
aae River. 



926 To the Public. 

The Graduation will require the removal of upwards of 3,000,' 
cubic yards of material ; the bridges will contain about 36,000 
and the Culverts and Walli about 107,000 perches of masoury ; tl)c 
as^gregate length of the Bridge Superstructures will be about 2^500 le& 
The roadbed will be graded for a double track throughout the Jiae. A 
Tunnel of about 1000 feet in length will form part of the work. As it b 
intended to press the work forward with great activity, no proposal far 
any portion of it will be accepted from any person who is not able to girc 
the most satisfactory security for his energetic prosecution ol'his contract 
and its faithful performance* The customary ipecificatioos and plans o^ 
all parts of the work will it is expected be ready at the Office of the Com- 
pany in Baltimore, about the first of April, 1839. Of this more particular 
information will be given by timely advertisements. Bj order of t^ 
President and Directors. 

Benj. H. Latrobe, 
Engineer of Location and Construclioii. 



From Um Cliari«toa Pfttiiot 

To the Public. 

Perceiving from the public prints, that an apprehension seems to eziiit 
that I am about to relinquish the Presidency of the Louisville, Cincinnaai 
and Charleston Railroad Company, for the purpose of becoming Preaideat 
of the Railroad Bank, 1 think it proper to state, that I am not a candidate 
for the latter office, and have no intention whatever of relinquishing the 
former. The flattering indications of an undiminished public confidence 
in my official conduct, and the apprehension expressed, that a change in 
the position I have occupied in relation to the Road, might operate unfk- 
Yorably, upon the success of our great enterprize, would, if there were do 
other objections, be conclusive, in inducing me to retain mj present 
position. . I regard the success of the Road, as essential to the welfare of 
the country ; and the Bank as the great instrument by which its succeai 
is to be secured. The same persons being the proprietors of both, and 
having a common interest in all their operations, the Bank and the Road 
should be conducted in perfect harmony, and each be made auxiliary to 
the 8ucses9 of the other. A contrary spirit must be fatal to both. For 
my own part, I cannot entertain a doubt that the affairs of the Bank may 
be so administered as to subserre the purposes of the Road, while at the 
same time a reasonable income may be secured to the Stockholders on the 
whole amount of their investments. 

That these objects are attainable, cannot be doubted. The Athens 
Railroad and Banking Company of Georgia, both, 1 believe, under the 
Presidency of Mr. Dearing, have been able by a wise and liberal course 
of policy, to give full dividends, from the profits of the Bank alone, upoa 
the whole capital invested both in the Bank and the Road, and this while 
two-thirds of the amount paid in, has actually been expended on the Road. 
The same results may be produced here. I still have undiminished con- 
fidence in the ultimate success of the great enterprize iti which we are 
engaged. If sustained by the Stockholders, and supported by the country, 
we cannot fail. We have gone on so far successfully, and overcome 
difficulties far greater than any which are now before us. Perseverance 
is alone necessary to ensure success. Robert T* Hayhi. 

Charleston, 13th November, 1838. 



Rnilroad to Pittsburgh. 327 

Baltimore and Susquehanna Railroad. — At the invitation of the Board 
of Directors of this Railroad Company, a large number of the gentlemen 
eonnecled with the municipal government of the city, with some others not 
so connected^ made an excursion on the Railroad, on Saturday to the 
borough of York. The cars allottefd for this excursion, left the outer depots 
on Cathedral Street, at a quarter past eight, in the morning, and after 
several stoppages, as well to give the travellers opportunities of viewing 
particular parts of the route, as for other and stated purposes, the company 
arrived at the depot near York, at ten minutes after twelve ; being thus 
four hours, less five minutes, on the way, including all stoppages. Arrived 
at the depot, the company left the cars, and proceeded on foot along the 
^aduated way of the railroad through that borough to its point of termina- 
tion east of North George Street, in the direction of the York County Alms 
House. Having thus made a reconnoissance of the whole line of the rail. 
load, and marked the condition of the work and its style of execution, the 
eompany proceeded to the Globe Inn, where they found an abundant enter- 
tainment provided for them. After *• the rage of hunger was repressed," 
some of the company sallied out to take a more extended view of the 
ancient town of York, while many of its good citizens repaired to the Globe 
lton,and entered into friendly and social converse with those who remained. 
A pleasant hour or two thus passed, and perhaps not unprofitable, as 
improving the social relations between " Baltimore and York,'* Shortly 
after three o*clock, P. M., the main body of the company repaired to the 
depot, and entering the cars *• homeward bound," returned to the city in 
^od season the same evening. A small number of the company remained 
in York until i»ext day, being apparently too well pleased with the place, 
to be content with a visit of a couple of hours. These returned in the 
regular daily cars the following afternoon. 

So far as we heard, the company were much pleased with their excursion 
en the railroad, and very generally and highly pleased with the substan- 
tial manner with which the work had been executed. With the exception 
of the portion in which the first rail was used at the commencement, it is 
believed to be one of the best and most substantial roads in the country. 

Although laboring under the great inconvenience and disadvantage of 
being yet unfinished at each extremity, and thus occasioning difficulties, 
both to travel and transportation, which will cease, on the road being 
extended into the city, and to the permanent depot at York ; the amount of 
the travel upon the railroad already, is understood to be quite encouraging, 
— Baltimore Patriot. 



Railroad to PitUhurgh.-— The Harrisburgh Telegraph of the 30th ult.^ 
says : •' We are pleased to learn by the Pittsburgh Times, that the Engi- 
neers employed to examine the route for a railroad from Chambersburfirh to 
PitUburgh, have reached the city, and report that a railroad can be made 
between the two points without an inclined plane. We hope the day is 
not far distant when a person can get into a railroad car at Philadelphia,, 
and not get out until he gets to Pittsburgh or Erie, unless he choose. The- 
Pittsburgh road will probably be made first." ^ 

We trust that the citizens of Philadelphia, who are deeply interested in 
this important work, will take immediate tneasures to bring it to the atten-- 
tion of the Legislature at the commencen^ent of the session, in order that 
the road may be brought to completion as early as praclicable. Our rival* 
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cUte9, New- York and Baltimore, are ailopfin^ the most efficient measurw 
to secure the great western trade. Sbnll Philadelphians quiedj look oo 
and see this great trade diverted from ihem? We hope not, but that our 
citizens will be up and doing. — Amer. Sentinel, 



Beautiful Raiiroad C<ir$. — The cars intended for night travelling be- 
tween ihi.H city and Philadelphia-, and which uffurd ben ha for iwcnty-fo»ii 
persons in each, have been pUced on the road, and will he used for the 
first time to night One of these cais bas been brou(;ht to this city^nd maj 
be inspected by the public to-day. It is one of the compleU»si thin^ of iti 
kmd we have ever seen, and is of beautiful construction. Night traveiiing 
•n a railroad is, by the introduction of these cars, made as comfortable «s 
that by day^ and is relieved of nil irksomeness. The enterprise which coa- 
ceived and constructed the railroad between this city and Philst del pitta, 
cannot be too highly extolled, and the anxiety evinced by the officers who 
now have its control, in watching over the comfort of the passengers, and 
the ^reat expense incurred for that object, are worthy of praise, anddeverra, 
and we are glad to find receive, the approbation of the public. A ride to 
Philadelphia now, even in the depth of winter, may be made withoot in- 
convenience, discomfort, or suffering from the weather — you can g«t ioio 
the cars %t the deftot in Pratt-street, where is a pleasant fire, and in bol. 
hours you are landed at the depot in Philadelphia ! If you travel in lh« 
night you go to rest in a pleasant berth, sleep as soundly as in your own 
bed at home, and on awakening next mormng find yourself at the eod o( 
vour Journey, and in time to fake your passage to New- York if yon are 
bent there I Nothing now seems to be wanting to make railroad travelbof 
perfect and complete m every convenience, except the introduction rtf 
diomg cars, and these we are sure will soon be introduced. — Baitimmt 
ChronicUf Oct. 30. 



New Haven and Hartford Rail Road. — Some eight to ten miles of 
Rail Road to Hartford being completed, and the Locomotive and C^an 
being in reaJines<, the Agent and Directors, with a small party of gentle- 
man, made a short excursion this morning to try the quality of ttte ma- 
terials and test the susceptibility of motion. At ten oVlock, two cars, wilfc 
the locomotive, started and proceeded as far as the bridge in North Havca, 
a distance of about seven miles. This was performed, on the upward 
stretch, in ?5 minutes, and in the downward in 19 without any effort M 
extra speed. Every thing worked kindly and happily, showing that the 
parts of the machinery were properly adapted to the purposes for wbscfc 
they were designed. The rail track is remarkably smooth and eaaj, tfai 
cars elegant and commodious, and there was none of that jerking and 
jarring motion in starting and stopping that we have observed on other 
roads. We understand that nearly all the iron has been received to cooi- 
plete the road to Meriden, one vessel being due that has the balance on 
board. When this is received, a few days will suffice to complete tbe 
track, and we shall then look to our Hartford friends to meet us halfway. 
We understand the gomi word is going on pro?perously with them, and 
we are well assured that their accustomed energy will not leave them in 
tbe rear. — J^ew Haven Herald, 



Cumberland Valley /Jai/rortJ.— Business is rapidly increasing on ihn 
Road, and wagons we understand, are wanted to haul goods from tbe 
Depot in this place to Piiuburgh and WheeUng.-CAa»t6ers6ifr^ Repontprf. 
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Hudson and Berkshire Railroad. 

This Railroad has been in success til operation since the middle of 
September last. Two trains pass daily, each way, a distan'ce of thirty- 
three miles; andthe numtierof passengers and amount of freight thOs 
far. we are informed, much exceed the*, original estimates. 

Tbe grades, in going cast from Hudson, are mainly ascending, for 
near 25 miles; about three miles of which have 70, and a quarter of a 
mile 80 feet ascent to the mile ; yet, wiih Engines of Norris s manufacture^ 
two of which are ort the road, loads of from 60 to 75 tons are taken 
over these grades without any difficulty ; and the apprehensions which « 
were entertained by many of the srccessful application of locomotive 
power to these grades, are entirely dispelled. 

The ancient city of Hudson is entitled to much credit for its persevering 
enterprise in completing this work during the late period of embarrassment; 
und it will most assuredly reap a< rich reward, as well from the increased 
amount of travel as from the facilities for bringing to market the products 
of the soil, and of the rich quarries of marble and beds of iron. 

We should have noticed this work ut an earlier period, but were in 
hopes to have received a full description of its construction, cost^ business, 
6cc, dec. ; but in the multiplicity of engagements attendant frpon the 
opening and conducting of such a work, the Engineer has omitted to 
furnish it for publication in the Journal — an omission which we the more 
readil}' overlook, a» it is presumed the delay will enable him to make it 
the more complete and satisfactory. li shall be published as soon as 
received. 



To Correspondents, — The letter of J. C-- — r was duly received, and 
the correctness of his suggestions are fully admitted ; and we assure himf 
that the two valuable machines spoken of by him — and others of admitted 
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▼ due — shall be properly noticed, if he will furnish us with proper dca- 
criptions of them. 

If we do not as often refer to ** new inventions and machines,^ '*u to 
]*ailroads," it is because Mechanics are not as prompt in fbmushing us 
m itb the facts and descriptions, as tliose, interested in internal im- 
proyements. 

We are very desirous to make the " Journal and Magazine** the me- 
dium of communication between inventors and the public, but can onlr 
d«) so when furnished with the means. 



[ vVe are much indebted to Mr. Roebling for the following communicatioo 
— and solicit a continuation of such articles as have been furnished br 
him and other gendemen.] 

For tlM Raflretd Jonnud and Mectuniei* Mmguhie. 

Jin Essay on the Obstruction of Streams by Dams ; with Formuhg far 
ascertaining the rise of water caused by their construction^ By S. A- 
RoEBLiNO, Civil Engineer, 

When a stream is to be obstructed by a dam, for the purpose of 
creating a water power, making a slack-water navigation, or feedings 
canal, it is a matter of importance to know how high the water will rise 
above its former level in time of freshets. 

Owing to the want of proper investination, notions contradictory to 
common sense, have been entertained by professional men on this subject, 
and the consequence has been, that their works have not realized their 
expectations. With a view of throwing some light upon this very impor- 
tint subject, the following illustrations and deductions, based >jpon the 
tlieory of iJu- Buat and Eytelwein^ are offered to the public. 

To compute formula; for the rise of water by dams, ir is necessary to 
know the amount of water discharged by a freshet, the average width of 
the stream, its average depth and area of cross section. 

But the gauging of a large stream in high water is a difficult matter, 
and at the period when the construction of a dam is to be commenced, 
there is generally no time to wait for a freshet, for the purpose of making 
the debired measurements. I would therefore propose, for ascertaining 
the greatest discharge of water, to gauge the river when at its medium 
height. For this purpose, let a cross section of the stream be taken, and 
the velocities of the surface measured at each sounding. It has been 
ascertained by experiments, that the velocity of water, in streams, dt- 
creases towards the bottom for every foot depth : 

0,008 r 

where v signifies the velocity at the surface. If we now put the depth, 
lor which the average velocity is to be ascertained, equal to h, and 
denote the required average velocity by i;', the we have the velocity at the 
liottom equal to 

»— 0,00S V h 



'--_ r^ 
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From the surface velocity and bottom velocity we find the average velocity, 

r+v— 0,008 t?. A -^. . 

or, If' =v (I— 0,004. A) 

When the average velocity, for each sounding, has been thus calculaled, 
Tve can find the discharge per second, in cubic feet. 

For ascertaining the discharge of a river, in time of a high freshet, let 
its width equal to /. By dividing / into the area of the cross section which 
has been measured, we get the average depth of the water, which may be 
represented by k. The area of the profile, divided into the discharge, 
gives us the average velocity of the whole section, which may be re i re- 
sented by V, The average velocity of a stream in dific:r«nt stages of ihe 
Tirater. are, according to Buat and Eytelwein, as the square root of the 
different average depths. 

Now, let us represent the average velocity of a cross section of a high 
flood by vl and the average depth of that section by A' 

: y/K 



Then is 


V 


• 
• 


v' 


• • 

• • 


VA 


therefore. 




v' 


=s V- 


VA' 


^ 



• v? 



The average velocity of a high freshet, thus found, multiplied into the 
area of its cross section, gives us the required discharge. 

The above method should be applied, if the necessary measurements 
can be taken, when the stream is at or near its medium height. With«)ut 
those data, however, an approximate result can be obtained by the 
formula : 



. = 90.9 v(| X ^;) 



where v is the average velocity in feet per second, a the area of the profile 
in superficial feet, li the fall of the river for a certain length / in feet ; «p 
signifies the perimeter of the profile, not including the line of surface. 

The product of the area into the velocity, thus found, will give the 
required discharge. This formula, however, cannot^ be relied on wl en 
the stream is irregular ; it applies with accuracy only to smooth and re- 
gular channels and to canals. 

The velocities with which water is discharged through a horizontal 
opening in the side of a vessel, are according to the laws of gravity, in 
proportion to the square roots of the respective heights of the columnf^ of 
water above the orifices. The pressure, which^ the particles of wnter 
support at a certain depth, is proportionate to the velociiy with which tl ey 
tend to escape. This velocity is hypothetically equal to that, acquired by 
bodies falling through the same space. The velocity of a body, acqui ed 
at the end of the first second of its fall is = 2 X 16*1 = 32*2 feet, an. I if 
we denote the different velocities by v and V, and the respective heights 
hy A and H, then according to the laws of gravity 

is t; : V : : VA : VH 

and V=V^^ 

n 



If we take v = 32^, and A = 161, we have : 
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I. 



v= V 



32 2' H 
161 



= 8-024 VH 



and 



II. 



« = 6:024^^ = ^-^^^^^ 



The quantity 8,024 is called tlie hypothetical co-efficient for falliji^ 
bodies.and this co-efficient will be here generally denoted by the letter ac . 
Ip applying the above rule to the motion of water, the case if^ somewhat 
different under different circumstances. Du Buat and Eytelwein have 
made a number of satisfactory e> periments to fix co-efficicuts fur the 
velocity of water in different circun stance?. 

According to these experinient'', ibr instance, the value of the co-effi- 
cient for the discharge of water ov*r a waste weir, of common construc- 
tion, is found tole- - - - - -^ 5*7 

For large and well constructed oams, where all circuni- 

stances are favorable to the discharge, - - =: 7*5 

Before we can proceed to demon trate the discharge of water over dams, 
we have to examine the laws under which water generally will be dis. 
jcharged, when under acertaiq hea«l. 

The annexed din gram repre- 
sents a vessel, Q R, filled with 
water up to A. Suppose that 
sufficient water is flowing in to 
keep the surface at the same lerel, 
and that there are several tmall 
openings, P, E, B, above each 
other in the vertical line A B, in 
one side of the vessel. 

The Jets of water streaming 
through x\\Q opening P, E, B, are 
represented bvjhe horizontal dot- 
led Hnes, P M, E H, B G. 
Let us put A P = X ; the velocity with which the water rushes through 
;the opening P, be = y ; and the co-efficient pf this velocity be =s= cc . 
3o is, by formula 1, 

y r - cc Vx. 

The same is applicabh; to every other opening B, with a head of pres- 
sure = A B ; and if we denote A B by %, and the corresponding velocity 
Jby », we hav« 




Now let 
and 



P M = QC Vx = y 
B G == Qt VA = » 



Then is 
and 
or 
Therefore 



AP 
PM 
PM« 
AP 



AB 
EG 
BG« 
AB 



X : h 
y/x : VA 
X : h 
PM* : BG^ 



The same is true for every olhei absciss and ordinate, as A P, and PM, 
and from (his it fo!!ows. that ihe curved line A M H G, which is forroed 
by the extreme points M, G, &c. of the dotted lines, representing the 
f jelpcities of the water jets, forms a Parabolq, ff we now imagine t)if 
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ertical line A B consists of a great number of such small openings, than 
be amount of water, or the sum of all the water-jets, may be repre- 
epted by the area of the parabola. The superficial content of the 

> Arabola A B G is 

= |AB. BG = §t;A 

Jf we denote tjie width of the perpendicular narrow opening or slit A B, 
by i', the amount of water discharged through this slit will be 

= 1 /'• V. h 

Now, suppose the great rectangular opening, A B C 1), consists of a 
large uumber of svch vertical openings, and let be » 

AC = BI)=:/ 
and the dischaige through that rectangle = Q, then we have 

and by substituting for », its value = ec VA, we have the discharge 

per second, or 

III. Q = ^«/«VA 

and AVA=^-^or/.'=^|^J or 

In investigating the state of water, when obstructed by dams, three 
different cases present themselves. 

1. 

When a dam serves only as a waste-weir, and the pool above it forms 
an extensive sheet of water, the surface of which is kept at the same level, 
without any perceptible current. . 

In the annexed diagram, B D represents the dam or weir ; the line 
K A, the level of the upper pool ; and C F, the bed of the river or reser- 
voir, corresponding to the average depth of the water. 



The body of water, discharging over a dam. will sink considerably 
below the level of the surface of the pool, before it reaches the breast of 
the dam, forming a curve tangential to the surface of the pool. 

The formulae ill and IV apply to (his case exactly. 7'he height A, or 
the head of the fall, is in the diagrum represented by the lines K L = A B, 
the elevation of the surface above the top of the dam. 

If we, therefore, know the quantity of discharge per second, we find by 
the formula IV the height corresponding to it ; and if the height is known, 
we find the discharge by formula HI. 

The height of the water above the edge of the dam, or B E, and the 
c(*utractioii of it below, is here not taken in consideration, as H i> of no 
practica) use. 
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2 

When, as in tlie first case, the comb, or lop of the dam is above the 
surface of the lower jiool, and the water in the upper pool arrives at tke 
head of the fall with A certain velocity. 

With ref«rence to the above diagram, let us term the point K ia tke 
surface of the upper pool, where the water is horizontal, or nearly so* w 
has jet about the same inclination as the pool farther up, the head of ihi 
fall. 

The elevation of this point B above the top of the dam, or A B, 
may be denoted by the letter ------ h 

The height of the dam, or B D, by - - - - - K 

The average width of the pool, by - - - - - B 

The length of the dam, by - - - -- - -/ 

The quantity of discharge over the dam per second, in cub. feet, hy Q 

The line C F represents the bed of the river, (corresponding to the 
average depth) as well as the base of the dam, and all the heights are 
calculated from it. 

If we now suppose the upper pool forms a still water without any cur- 
rent, then we have the former case, and if we represent the fall, or A B, 
by the letter h\ we find according to formula IV 



■■-{ 



3Q i^ 



3 



2ac/ 

But in the present case the water arrives at the head of the pool, witk 
a certain velocity due to the current in the river above the poot and this 
velocity comes to the aid of the velocity of discharge, caused by the 
height of the fnll. 

The velocity of the discharge is therefore equal to the velocity, due to 
the height of the fall, plus the velocity, due to the current of the pooL 
But the quantity of discharge remaining the same, and the velocity being 
increased, the height of a discharging^ body of water will be reduced in a 
proportion corresponding to the increased velocity. The water in the 
pool, is in consequence of the current in motion through its whole depth, 
though the velocity near the bottom is but very small. 

We find the area of the cross section equal to 

(A+K)B 
and if o represents the average velocity of the current in the pool, we have 

Q 

Now, let us represent the height which corresponds to this velocity, by 
the letter U, then we have, according to formula 1, 

H = 00155 «;» 

and by substituting for v its value, we get 

For finding the true height of the surface of the pool above the top of 
the dam, or the height A B =: h, we have therefore to deduct the value of 
H from the value of A', and we arrive at the formula 
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And if we put the co-efficient oc = 7*5 and B = /, we have 

V .= J |« I «_o.,=.i ;,«,-,}■ 

This formula contains in the subtractive member the value of k iiself. 
A.8 this term of the equaiion, however, is comparatively small, it will he 
sufficieiitlj correct in practice, to tipd the value of h by approximation, 
without making the fornuila more intricate by further reduction. 

Example 1. 

Suppose a dam of 500 feetlonjr and 11 feet high, has been constructed 
across a river of the same width, the average depth of which in time of a 
high freshet is 10 feet, and its discharge at the same time 25,000 cubic feet, 
per second. How much will the water rise above the top of the dam, if all 
circumstances are favorable to the discharge, and the co-efficient oc is put 
= 7-5? 

The above formula for A. is here 

j 3 25000 ( f nni^-i 25000 )^ 
^= i 15500 J -^-^^^M^A+TO^OoS 
Now, let us assume h = 4,5 

then is h = VIOO — 0,0155 { -^V^- [ 

1 15,o .oOO ) 

or, h = 4,641 — 0,161 

therefore, h = 4,4S feet. 

This result is near enough to the assumed value, and therefore suffi- 
ciently correct. 

3. 

"When the top of the dam is lower than the surface of the lower pool, 
and the water it the upper pool arrives at the head of the fall with a 
certain velocity. 



The annexed diagram may respresent the case in question, and 
we will represent the depth of the river below the dam, or 

E D, by the letter A 

The height of the fall from the upper level to the lower level, 

or A E, by - - H 

The height of the dam, or B D, by K 

The length of the dam, or width of the river, by - - - I 
The quantity of water discharged per second, by - - - Q 
The hne C F may represent the bed of the river corresponding to the 
average height A of the water. 

To simplify the demonstration of this case, let us suppose the water in 
the upper pool form a perfect level without current, and not consider the 
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effect which the whirl below the dam, caused bjr the fall of the water, hu 
upon the discharge. 

The quantity of water discharged through the height A E, will then be 
found by formula HI. 

= f a Z HVH 

The body of this water above the level L E presses upon the bodr 
of water beloW, included between the dotted lines L E and M B, whk^ 
therefore, will be f )rced to pass off through the height E B. 

Let us now imagine a pipe E H G 1 B, of the width of the river, and 
the height E B resting on top of the dam, with one vertical opening EB 
at the dam, and another horizontal opening H G at the surfnce of the 
lower level, beloW the fall. The body of water included between the 
hues L E and M B, would then pass throutrh this pipe, and be discharged 
at the surface of the lower level v/iih a velocity corresponding to the pre«- 
sure of the water above, or due to the height A E. The velocity of the 
water flowing through the height E B is therefore foundt according tb 
formula I 

« aVH 

and the discharge 

= E B. Z. oc VH = a l(k-k) VH 

The kischarge through the heij^ht A B is equal to the sum of discharges 
through A E and E B, and therefore 

Q = 1 oc / H VH + <r. l(h—1c) vH or 

VI Q =„ a / (I H + h—k) VH 

and from this we find 

VII H = — 

The value of H must be found hereby approximation, as in formula T. 

With respect to the velocity' of the current in the upper pool, Mr. 
Eytelwein offers a formula for the value of II, the application of which is 
very difliculton account of its perplexity. The following demonstration, 
however, will bring us near enough to truth, and furnish a formula wbicb 
will be found su^cient to all practical purposes. 

When H bets been found by formula Vil. we have then an approximate 
value for the average depth of the upper pool, or 

A D = H + A 

The area of the profile of the upper pool is therefore 

= /(H+A) 
From this we find the average velocity of the current in the pool 

Q 

which velocity is owing to the current of the river above, independent of 
the fall of the water over the dam. 

According to formula 11, we find the height, corresponding to this 
velocity 

which ought to be deducted from the value H in formula VIT, as we have 
done in case No. 2, in order to arrive at the true height of the fall. 
Wa therefore arrive at the formula 
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The objection can be made against this fjrmula, that the current of th^ 
Upper pool may be reduced by the resistance of the water below, and that 
then the value of H is found too small. 

To examine this question, we must distinguisli several cases. Tb^ 

first case is, when a dam forms a breast-dam, with no lower slope. The 

falling water will here produce a whirl, the effect of which will not extend 

far below the dam, and will have liitle inlluence on the current of the 

tail-water. The second case, when the dam has a long slope forming an 

inclined plane, or better, an inverted parabola, on which the water glides 

down. The lower body. of water, after having moved down the slope, 

shoots off in a more horizontal direction, not affecting the bed of the 

river immediately below the dam, but pushing ahead the tail-water, the 

cnrrent of which consequently will be increased. Without reference to 

the form of dams, other considerations present themselves with respect to 

the depth of the water. When the river is not deep, and the lower lerel 

but little above the top of the dam, the escape of the tail. water will be 

increased by the mechanical momentum, produced by the height of the 

fall of the water, rolHngdown the slope, and the resistance offered to the 

ctirrent of the upper level, will be therefore decreased. On the other 

hand, when the dam is very low and the water very high> the momentum 

of the falling water will be increased proportionably by the general 

increase (f the velociti/ o( the river, and will therefore also increase the 

velocity of the tail-water below the full, so as not to resist the current 

above. 

It appears, therefore, that we may apply the above formula, without 
any deduction, in all cases favorable to the escape of the tail- water. When 
the construction of the dam, and the features of the river, however, Bit 
unfavorable to the discharge of the tail-water, then we must reduce ih6 
Value of the subtractive member of the formula. 

The value of the co-efficient oc should be fixed with reference to th^ 
construction of the dam, and to the nature of the pool above the dam. 

When a dam serves as a waste-weir, and the pool above the dam, forms 
proportionally an extensive sheet of water with no current, then thevaluii 
of or is found, according to Du Buat auil Rytelwein, to be = 5*70 

For a dam in a small stream, with no wing- walls and embank- 
ments confining the current, we may put x . . ** 7*0(l 
For a dam m a large river, with wing-walls and high em- 
bankments, leading the current fairly to the fall, we may 
put X . . • *== 7*5(1 

Example %. 

A river is 500 feet wide, its average depth in time of a freshet is 10 feet, 
and its discharge at the same time 25000 cubic feet per second. A dam 
of 500 feet long, and 7 feet high, has been constructed across the river. 
How much will the water be raised above its former level, or how inuch 
is the height of the fall from the upper level to the lower level? 

The co-efficient qe be here = 7*5. 

By applying the formula VIII, and substituting the above data, we hav^ 



25000' ^_nni^'; i 25000 >» 

^ (2 u+ io^jy "»"^^ \ (H+ 10) . 509 T 



7,52. 500 

48 
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Let Hi aniline H » 2,00 ; then we get 

H = -ii^y-_ 0,0135 li^^l* 

(j.-2+a)' ' » 12.500 > 

44 44 
or H = — ^ — 0,0155 . 17,361 . 

or H = 2,367 — 0,269 = 2,008 feet. 

which result is near enoagh to the assumed value of H, and tfaerelbre' 
'^eufficientlj correct. 

Example 3. 

A dam of 809 feet lon/i^, and 6 feet high, is to be constructed across a 
mer of about the same width, and which in time of a high fireshet dis- 
charges 60,000 cubic feet per second, and has an average depth of 16 feel. 
What will be the height of the fall, or the value of H, if we put «c = 7-5 f 

Let us assume the value of H = 0,8, then we have 

H ^^^ 001^^ (__60O0O_>« 

" "■ 7,5«.800« (|.0.&+i6— 6)^ '" "^ ( 16,8. 800 * 

100 ^^,.. (60000 ) 3 



or H = 



(0,533+10) 



2 



t 60000 \ 



H=: 



100 

**^ » = n(M)T4 - ^'^'^^ • ^«'^^ 

or H = 0,90 1 — 0,30S8 = 0,693 feet. 

This result does not agree with the value assumed for H, and is too- 
small. From the nature of the formula it follows, that we must assume 
8 smaller quantity for H. Let us therefore put H = 0,6, and we hare 

60(00^ nni^'^ ^ 60000 >« 

7,5 .800^(5. 0,6+10)=* ""' \ 16,6 . 800 * 

TJ ^^^ AA.r^ i 60000 > « 

or H = .^ .... ■ ...^ — 0,0155 { \ 

(f. 0,0+10)- I 13280 S 

100 
or H = j^ - — 0,0155 . 4,1582 

or H c= 0,924 — 0,316 = 0,608 feet. 

This result agrees well with the assumed value of H, and is therefore 
sufficiently correct. 



Remarks on Dt Pambour's Formula, in reply io Mr. E. F. Johnson. 

Messrs. Editors— T notice, with some surprise, in the 8th number of 
your Journal, an attempt by Mr. E. F. Johnson to evade the charge of 
havmg attnbuted in his letter of April 7th, the errors in the table of the 
^wer of Locomotive Engines, submitted by him to the Directors of the 
New- York and Erie Railroad Company, to an alleged inaccuracy in De 
Pambour's formula, and an insinuation that I have asserted that charge 
m my communication of June 15, without any just grounds. This 
•ttemptis as futile as the insinuation is false ; for the whole object and 
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tenor of Mr. Johnion's letter was, to excuse the errors in his table,on the 
ground that the cause of them lay in the formula, and that '* owing to the 
haste" in which he prepared that table, he did not notice at the time the 
full extent of the defects in De Pambour's formula. This is distinctly 
expressed in the following extract from Mr. Johnson's letter of April 7. 
** As to the accuracy of De Pambour's formula within the limits in which 
it may be considered properly applicable, although I believed it to be 
nearer the truth tlian appears on a more critical examination, yet I gave 
it as my opinion that it was imperfect.** And one of those imperfections 
consists, according to Mr. Johnson, in the fact that the formula in ques- 
tion *' does not designate the point at which it ceases to be applicable.*' 
We should be glad to have Mr. Johnson show us how that formula could 
hare been arranged, so as to designate its own proper limits. The veir 
nature of the formula makes this impossible, and it must always be left 
to the judgment of those who employ such formula?, to know their proper 
limits. There are many important formulae in science that contain no 
term which designates the point at which they cease to be applicable, and 
are nevertheless perfectly correct. 

As to the fact, which Mr. Johnson states, that De Pambour in his 

practical table,(page 186, Philadelphia edition — page 216, London edit.) 

has been, in at least one instance, led into precisely the same error with 

himself and Mr. Talcott, («. c, has applied his own formula beyond its 

proper limits, and thus obtained a result where the resistance on the 

piston is greater than the force that is to move it,) we simply state that 

this fact does not exists and that the error in De Pambour^s table, which 

Mr. Johnson as well as Mr. Talcott adduce as a precedent, or sort of 

palliative, for their own errors, arises from an entirely different source, 

and is in fact nothing more than an accidental omission to subtract the 

last term of an equation, as we have already shown in our communication 

of October 9th, in reply to Mr. Talcott. It is evident that De Pambour 

constructed that table,by first determining the maximum loads of Engines 

tinder different pressures, according to the formula 

^^ (^-P)dH PL 

-with their corresponding velocities, and did not make use of the formula 

,, mPSD mVSjy — pdH\ F 

(F + 9M)D+i>rf*/ ''^' 9VD 9 

"which Mr. Johnson employed in the construction of his table, except to 
determine the intermediate loads and velocities after having fixed the 
limitof the Engines under given pressures; and the instance where the 
error occurs is in the computation of the maximum load of an engine. 

We never charged Mr. Johnson with any intention of disparaging the 
labors of De Pambour ; we only said that until Mr. Johnson demonstrated 
to us the alleged defects in De Pambour's "mode of conducting and ana- 
lyzing his experiments," we should view his formula correct ; and if Mr. 
Johnson will take the trouble to re-peruse our remarks of June 15, he 
*will find that we have done him no injustice, as he conceives, unless, 
indeed, the pointing out and correcting his errors constitute the injustice, 
in which case we must plead guilty, and even be unjust enough to repeat 
the offence. 

Mr. Johnson, determined to support the assertion that De PamboiMr*! 
'**niode of conducting and analyzing his experiments" was deficient, 
&vor8 us with a ^'critical examination" of some of these defectili 
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endeaToari first to show that De Pambour has not made the proper 
rections in the use of the jsprinjy-balunce, Iwcause he takes into accoiut 
only, lat. the pressure produced by tlie weiglit of tlie lever at the place <»l 
the valve ; *2(1, the pressure produced at the end of the lever by the weifhi 
of the rod, the screw and sprin*^ ; 3d, the weight of the di&k*of the vuJic. 
Mr. Johnson then, by jpjile an inexplicable process of reasoning, e*ta- 
blisiies that the weiuht of tiie [date, tuhe, and foot of the balance at the 
end of the lever, must be added to the above parts ; in a word, he tells oi 
that the whoU weight of the balance at the end of the lever should be added 
to the amount pointed out by the index. Now, on all the Engines we 
have ever seen, the safety-valve was so arranged, that the foot of the 
balance with its plate and tube, was firmly attached to and supported b? 
the boiler ; and therefore, only those parts, which De Pambour was tbc 
first to notice in the corrections to be made to the weight marked by ilie 
spring-balance, are all that should be taken into account, notwithstandisp 
Mr. Johnson's incomprehensd>le demonstration to the contrary. 

Mr. Johnson next sugi; s ed another ccneciion not noticed by De Pam- 
bour, to made in the u-e of the spring bilance resulting from the miter of 
the valve, by which a greater surface is exposed to the atmo'^pheric pres- 
sure than that upon wliich the steam presses. This error can only exM 
when the valve is perfectly close to its j-ent, and then it can never be ei< 
actly ascertained, as in that case the spring balance only indicates the 
pressure of the steam in a negative manner ; for so long as the valve if 
perfectly closed, all iljat we know is, that the steam is of les.^ force than 
the pressure of the spring balance added lo that o the atniosphere. Bot 
the instant the valve^is raised off its seat in ever so slight a degree, Fe 
then know the pressure of the stevmi positively ; but then also the errcr, 
which Mr. Johnson points out, ceases to exist; for then the air(owin^t3 
its nature as a fluid,) and the issuing steam meet upon the same place o( 
the valve. As m most Locomotive Engines the miter is only J of an inch. 
the extreme error resulting thence, can at most be 31bs. ; for taking a 
Talve of 2 J inches diameter with J inch miter, making the upper diameter 

«i- u 1 (5-9:30 — 41 On) X 11-7 .^ u- u • t. ^ 
2* mches, we have r ,^,^^ = o*08, which is but i per 

cent, upon the pressure at which Locomotive Engines are generally w#rk- 
ed, in*^tead of 14 [)er cent as Mr. Johnson states. This error, howetet^ 
could in no degree have affected the results of De Pambour's experimeots, 
as in all cases, lie invaiiably verified the pressure indicated by the spmt 
balance, by the mercurial gauge. But Mr. Johnson rejects the usogof do: 
instrument in toto, because De Pambour i^ays, that *'the steam havin^t:> 
pass through a long and narrow tube arrives on the mercury at a Jf« 
degree of pressure than in the boiler,*' Now, De Pnmbonr is very far 
from disparaging the value of the mercurial gauge, for he says, (page fifi, 
London edition) — " We may therefore easily conceive the great utility o( 
an instrument which at t'lrst sight, and by its mere inspection, will gifs 
the exact measure of the pressure of the steam. 

The remarks quoted by Mr. Johnson, and upon which alone be bases 
hia objections to the steam gauge, was thrown out by De Pamboor, 
merely as a suggestion of the great care wliich is necessary in its ose, 
and the inconvenience attending upon its application to Locomotive £»• 
gines, Mr. Johnson forgets entirely that the communication between 
the boiler and the mercury being uninterrupted, the steam of necessity cos- 
tiniles to 'flow upon the mercury nntil a perfect equilibrium is established, 
and the preNore upon the mercury becomes precisely the same as in lbs 
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From these imaginary defects in the spring balance and mercurial 
^ange, Mr. Johnson concludes that both these instruments should be re- 
jected, as also the proposed portable manometer by De Pambour, and 
then suggests a new mode of his own for ascertaining; the pressure of the 
Steam in the boiler, which however boars impracticability upon its very 
face. lie '* conceives " that the spriiii^ balance applied to a cylindrical 
pston, will have the " peculiar advanta;;e " of «j;iving " the actual pressure 
\irithout any correction." livery practical man, will see at a glance, that 
such an instrument would be utterly inapplicable ; for the proposed cylin- 
drical piston must be steam tight, and how are we to estimate accurately 
the friction produced by the piston against the sides of the cylinder ? 

Mr. Johnson next proceeds to notice what he conceives to be •* evi- 
dently a defect in the formula of De Pambour," namely, that he assumes 
the evaporating power of Locomotive Engines as a constant quantity, 
whereas it varies with the velocity, because of the greater number of 
cylinders full of steam ejected through the chimney, by which the draught, 
and consequently the combustion of the fuel is increased. De Pambour 
was perfectly aware of this fact, and did not conclude to assume the value 
of *' S" as constant without careful reflexion, which satisfied him that 
there were counteracting causes which in a very great degree balanced or 
neutralized the increase of the evaporating power by an increased velocity 
of the engine ; and that for all practical purposes, an average power, at 
a medium velocity, with which the traffic upon most Railways is carried on, 
would be quite sufficiently accurate. This is evident from his remarks, 
when treating the subject of the Bla't-pipe, through which the steam is 
rejected, '* Thus the power of this atMitionnl means will be greater in 
proportion, as the velocity of the Kno^iiie itself will be more considerable. 
If, for instance, the Engine travels 30 miles an hour, the velocity of the 
jet will be 195 miles an hour, or 2S6 feet j)er second ; and as that velocity 
cannot be produced merely by the tendency of the steam to escape into 
the atmosphere, a part of the power of the Engine itself must necessarily 
in great speeds be spent in expulsing the steam ; that is to say, in blow- 
ing the fire in the fire-place. Consequently the increase of effect being 
produced at a sacrifice of potccr^ a point will naturally comt where the 
profit is balanced by the eipence required to attain it, and there all advan^ 
tage will cease. 

This question has also occupied the attention of some of the ablest 
English writers on the subject of Railways and Locomotive Engines. Mr. 
Wood, as early as 1832, in the second edition of his work on Rail Roads, 
in speaking of the relative evaporation of Locomotive Engmes at difter- 
ent velocities, says. ** But as in this case the piston moves at a corres- 
pondingly increased velocity, thereby producing a dimiimtion of effect, 
and there also being an increase of rcsiyCance from the air at greater ve- 
locities, perhaps in the absence of experlnient to prove the amount of all 
these forces, ive ought in practice to suppose the power of the Engine con^ 
stantV 

But in the third and much improved edition of the same work, (piib- 
hshed in London, 183S,) this able and experienced writer treats the same 
subject much more fully, arid examines with his usual good judgment and 
acumen, the position which De Pambour has taken with regard to the 
evaporating power of Locomotive Enj^ines ; and as Mr. Wood has there 
expressed, in the fullest and clearest manner, all that we could wish to 
have said in reply to Mr. Johnson's argument, we may be excused for in- 
lerting bis remarks here at length, ^ 
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** As the subject of determining the relative evaporation at diflemt 
rates of speed, is of great importance in the investigation of the power of 
lliese Engines, we shall in our ra'cnlations nf the usfful results produced 
in practice^ suppose the power of evaporation constantly the sasme at oB 
rates of speed, until we have an opportunity of more conclusiveJj' deter- 
mining the evaporation at different rates of speed." 

•• In adopting this mode of calculation at a medium velocity, we keep 
below the real powers of these Engines, as when the Engines travel at t 
greater rate of speed than the average rate adopted, the evaporating- pow- 
er will be greater than that given in this table. We are the more dispoui 
to come to this conclusion^ inasmuch as in our calculations of tke potcers of 
these Engines, we have not taken in account the increased resistance of thi 
steam passing from the cylinders^ arising jxom the contraction of the da- 
charging pipe into the chimney , to produce the necessary draught of\ 
through the fire, at different rates of velocity. These two, will in 
degree balance each other; the resistance to the free discharge of the 
steam into the chimney will increase, as the velocity of the discharge is 
increased, while on the other hand the degree of evaporation will, like- 
wise, at the same time, be correspondingly increased." 

** We have made some experiments to ascertain the resistance arising 
from the contraction of the blastpipe at different rates of velocity, hut 
these have not been sufficiently varied to produce results on which we 
could found calculations satisfactory to ourselves ; until therefore experi- 
ments are made to determine both these effects accurately, at the differ- 
ent rates of speed requisite to form a conrect conclusion, we shall as he- 
fore stated^ assume the evaporation of the steam by the Locomotive Engines 
to be constant, allowing the effect (f the increase at the higher rates of 
speed, to be counteracted by the increased obstruction of the steam ia its 
passage through the blastpipe into the chimney.^* 

•*Mr. Pambour calculates, that in applying this to practice, we should 
not take the effective evaporation at more than three-tenths of a cubic foot 
of water for each square foot of surface, to allow for the waste of steam 
through the safety valves, the loss by part of the water being thrown out 
into the cylinders mixed with the steam, and from other causes. By 
adopting this as a standard, we are of opinion, adequate allowance is made 
fjr the loss by all the above causes,*^ ( Vide Wood's 3rd edition, pages 
529 to 631.) 

From this copious extract, we see that Mr. Wood entirely adopts the 
results deduced by Mr. Pambour, after giving them the most careful con- 
sideration ; not only as regards the propriety of taking the evaporating 
power of Locomotive Engines as constantly the same under all practical 
velocities, but also as respects the amount of effective evaporating power, 
or rather the estimate of loss of steam through the valves and other causes, 
as established by Pambour, not as Mr. Johnson asserts by mere " arbitrary 
assumption," but from a series of experiments on the rising of the valee. 
And surely the opinion of no one is entitled to more confidence on these 
subjects than that of Mr. Wood, who combines with the greatest skill and 
experience the best opportunities for practical research and investigation. 

Thus we think we have fairly, and as briefly, as the nature of Mr. 
Johnson's arguments would permit, met all the objections raised by him 
against De Pambonr ; in doing which we have neither been •* over hasty" 
nor •' captious," as Mr. Johnson terms our review of his first communica- 
tions, but rather exercised a considerable share of patience in followiog 
bim through the labyrinth of his errors and confused conceptions. 

New- York, November 29, 188b. C, E. Dstmold. 
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Society of Ciwil Engineers of the United States, 

We have frequently spoken on this subject with jrentlemen of tlife pro- 
Tesaion. It is generally agreed that the establishment of such a society 
.vill be much to the benefit of all its members, as well as to the public 
generally. 

During our late excursion to the South, we received from several Engi- 
neers an opinion favorable to the organization of such a society, and 
we had intended laying this subject before our readers, with a request 
ro them to express their opinion upon the subject. 

Before we were able to do so, we received the following communication, 
which we recommend to the earnest attention of our readers. 

We respectfully solicit the opinion of the profession generally upon 
this subject. 

^* At an accidental, though somewhat numerous meeting of Civil En- 
gineers, at the city of Augusta, Georgia, it appearing to them that great 
good might be expected to result to the cause of Internal Improvement, 
throughout the country, and the usefulness and respectability of the Pro- 
fession of Engineering enhanced, by a frequent and free interchange of 
opinions, and the recital of their experience ; the following resohitions 
wer e adopted : 

*' Resolved — That for the reasons above recited, the Civil Engineers* 
throughout the country, be invited to convene at the city of Baltimore, on 
the second Monday in February next, (1839) with a view to the forma*^ 
tion of a Society of Civil Engineers of the United States. 

*• Resolved — That in accordance with the foregoing Resolution, the 
members of the profession here present, will assemble at the time and 
place therein specified. 

*' Resolved — That the proceedings of this meeting be printed in the- 
form of a Circular, and that each of us will use his efforts, by a distribu- 
tion of the same among the members of the profession generally, to 
cause a full attendance on the Convention. 

Augusta, Ga., October 17, 1848. 

Among those present, were Engineers from Massachusetts, Alabama, 
Georgia, New- York, North and South Carolina,Tenne6see, and Kentucky. 



Report of the Survey and Examination of a Route for a Railroad from 
Bridgeport, in the direction of New-York City, to Sawpits Village. 
By R. B. Mason, Chief Engineer of the Housatonic Railroad, 

Engineer's Office, Bridgeport, November 22, 1838. 
To the President and Directors of the Housatonic Railroad Company : — 

Gentlemen, — I respectfully submit, in the following Report, the 
wsult of the survey and examination of a route for a Railroad fronr 
Bridgeport, in the direction of New- York City, to Sawpits Village. 

The survey and measurement was commenced at the junction of Wall 
and Water streets, in the city of Bridgeport. After passing through the- 
latter street into the outskirts of the city, we pursued nearly a west course 
crossing the New- York and Boston Turnpike, two miles from Bridgeport, 
Aod passing a short diitance north of the main street in the village e» 
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Fairfield ; thence running parallel to, and near the ttirtipike, to Ififl 

Creek, and rccrossin:^ it near Southport ; thence passing bj Greca*! 
Farm^, Cumpo Coiners, to Saujratuc River, wliich our line crosses at a 
faTorable point about one and a half niiKs south of Westpori ; tbeoce 
puriniuf^ nearly a direct line to Norvrailv river, at Old Well, the east bank 
of which is Iburieeu niiies frjm our &t.irtii»i: jxiint. TIic most prnmiiie&t 
point of expense, in praiiini^ tliis part of the line, occurs at a hi^h ridge 
crossing our course ntji.iy at ii::lit au::l*'s between the Saugatuc an J Nor- 
walk rivers. In crobiini^ this ihluc, we adopted a grade of 40 feet per 
mile, which is our luaxiautia ^ra ie, and is not coubidered olijectioDabk, 
as it seldom exceeds a lulle in distance at one point, and can generailj 
be located on a very direct line. 

A portion of the expense in crossiag this ridge may be saved by asceiK^ 
ing diagonally along its eastern slope, and crossing a lit le farther soatk. 

From Norwalk river, our course was nearly sowth-webt, for about ooe 
mile, ffradually ascending to the top of a ridge, thence descending to 
live Mile river, which we crossed about a. half a mile north of the landing. 
lu crossing the ridge between Norwalk and Five Mdc river, tbere occun 
another expensive point in gra(Jin<», having a cut of forty- two feet at the 
highest point ; the ridge, however, is very short, as it falls below oar 
grade on each side, in a distance often chains from the summit. From 
a'subsequent examination by the eye, I fo ind th s riilge descended rapidly 
towards the Sound, and mi<;ht be crossed about a half a mile farther 
south, on a lower grade, and with less cutTiM«i. From Five Blile river, oar 
line was conducted to the t!^hort UooUs, alt ,iit ou* mile in advance, whick 
at first presented a very forbidding aj^pctraiicf, but upon mature exami* 
nation a route was discovered near the Salt 31arsh, avoiding alnott 
entirely all rock cutting, and introducing us, by a short cut of fourtaeo 
feet,, to Good W^ife's river, which our Jino crossed about ten chains north 
of Darien Landing. In our course thence to the village of Stamford, w« 
passed near Hawley and Sanford's Mills, crossing on, or near, their dam, 
and continuing directly across a high ridge of laud between there and 
Stamford. 

Appearances are more favorable for continuing a line from Dariea 
Landing farther north, crossing at the head of Hawley and Sanford's MiD 
Fond, and running diagonally along the eastern slope of the ridge. This 
location would increase the distance about ten chains, but it would enable 
us with the same grade to gain a higher elevation for the summit of the 
Road, and consequently, lessen the cut at that point. At Stamford vil- 
lage, our hue is from ten to lifteen chains south of the main street, crot- 
sing Stamford river north of the landing ; thence we pursue a south-west 
aoursefor the distance of one mile, which brings us to the summit of the 
ridge west' of Stamford ; thence our line runs north of west, passing over 
a rocky, uneven surface, and crossing the head of a swamp near Ok) 
Greenwich ; thence south-west, passing near the church, and crotsiog 
another ridge to Miamus river, over which our hue passes between the 
two landings. 

From Stamford to this point, on the route' surveyed, there would be s 
succession of deep cuts and heavy embankments, which 1 do not hesitate 
to say, may be materially lessened, by continuing the line farther south, 
where the country presents a more uniform surface. From Miamuf 
• river, our line was conducted over a low flat, lying directly in our count 
to the head of Davis' Mill Pond. At this point, we commence the asceat 
of Puts' ridge, on the summit of which, we encounter a cut of thirty-two 
feet, falling off to grade on each side in a distance of five chains. TIm 
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point is twenty-ei<^ht miles from Bridgeport, and about three-fourths of a 
mile from Rocky Neck landing. 

From Puts' ridge, our course is very direct through a naturul ravine to 
the summit of the next ridge, where we have a short cut of twenty feet in 
depth, apparently free from rock; thence passing over a broken, uneven 
surface to the suramit of the next ridge, where by a short cut of twenty- 
three feet in depth, we are brought to the valley of By ram river, on the 
east bank of which, opposite Suwpits village, our survey was terminated 
This point was found to be thirty miles and twenty-eight chains from our 
starting point in the city of Bridgeport. From Sawpits to Harlaem, I 
a^certnined the distance to be about iwentv miles, and from mv know- 
ledge of the ccfunlry, I feel warranted in saying that the construction of a 
road between these two points would be entirely practicable. 

The entire route from Bridgeport to Sawpits would be a succession of 
lonjf straight lines, and easv curves, in no instance less than one thou- 
sand feet radius. My time being limited, an instrumental examination 
was made of one route only ; although the features of the country are 
such, that at some poin's several routes appear to possess nearly equal 
advantages, each of which should be carefully examined. The following 
table will show the condition of the line, in respect to its grades, as they 
occur in passing from Bridgeport to Sawpits. 
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The following estimate is based upon a grading sixteen feet wide for 
a sincrJe track. The slopes to be one foot and a half base to one 
foot rise. Where rock occurs, the road bed is estimated at fourteen feet 
in width, slope half a foot, to one foot rise. 

Embankments to be fourteen feet wide, grade with slopes the same as 
in earth excavation. 

The face work of tbetnasonrj for large structures to be neatly ham- 
mer .dressed range work, and all to be of the most permanent character 
— The superstructures for the bridges are estimated upon Col. Long's 
plan, and in crossing navigable waters, ample provision is made in the esti- 
mate for draws of the most approved construction to admit the passage of 
vessels. Turnouts of suitable length are estimated for every five miles, 
and the road to be prepared for locomotive power. The estimate is con- 
fined to the route examined with the instrument, although I am perfectly 
satisfied a very considerable saving of expense may -be made by the altei"- 
at ions referred to. 

The estimate of grading \9rtll be given in sections comprising each a 
town through which the line passes, commencing at Bridgeport, and 
extending westwardly to its termination. 

Bridgeport Section, No. 1. 
This section commences at the junction of WaH and Water* streets in 
he city of Bridgeport, and is sixty-four chains long. 

Excavation, .... $447 60 

Embankment^ - • . - 364 80 

Culverts and Drains, ... 350 00 

Road crossings, - - - - 75 00 

$1,287 40 

Fairfjbld Section, No. 2. 
This section extends through the town of Fairfield, and is eight miles 
<and fifcy-six chains long. 

Excavation, - - - • $7,190 90 

Embankment, * . . ^ . 14,549 76 

Kock, 5,516 00 

Bridges, Culverts and Drains, - - 12,120 00 

Hoad and Farm crossings. - - - 520 00 

•Grubbing, 158 00 

$40,054 66 

NoRWALK Section, No. 3. 
The length of this section b seven miles and sixteen chains, and 
includes the bridges across Saugatuc and Norwalk rivers. 

Excavation, $20,023 (>6 

Embankment, 20.477 81 

Rock. . 25,148 00 

Bridges Culverts and Drains, - - 25,285 00 

Roads and Farm crossings, . « . 430 00 

Grubbing, - - ^ . - 912 00 



Darien Section, No. 4. 
This section is three miles and forty chains Jong. 

Excavation, - - : •» - $4,001 58 

Embankment, 8,189 53 

Rock, - . - . . 5,152 00 

Bridges, Culverts and Drains, - - 11,380 00 

Road and farm crossings, "■ • - 170 00 

Grubbing, . * . . 235 00 



292,276 47 



mt^ 



|99,1S8 11 
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STAMfOBD Section, No. 5. 
Excavation, ^ • . . . $15,229 64 
Embankment) - - • . 19.998 14 
Rock, - . . . . $16,052 00 
Bridget, Culverts and Drains, - - 14,130 00 

Road and Farm crossings, - - - 295 00 
Grubbing. !2&0 00 
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Greenwich Section, No. 6. 
This section is six miles and eight chains long, and teraiiaates i 
Bjram river. 

Excavation, - . - - $14,043*02 

Embankment, • . ^ . 4i,57f 52 

Rock, ..... 19.556 00 

Hridges, Culverts and Drains, . - 19,OlO 00 

Road and Farm cro^ssings, - - - . 31500 

Grubbing, 526 00 

896,0^ 54 

Recapitulation. 
Sections, Length in miJes and chains, Amoant 

Bridgeport, . - . o 64 $l,237 40 

Fairfield, • - . . 8 56 40 054 06 

IVorwalk, .... 7 16 92,276 47 

Darien, . . - 3 40 29,128 11 

Stamford, ... 4 04 G5,9S4 75 

Greenwich, ... 6 08 96,026 44 



30 28 $324,707 96 

Whole distance, 30 miles, 28 chains. 
Whole amount as above, $324,707 96 = $106.99 12 per mile. 

Superstructure. 
I assume as a model the ordinary wooden superstructure. haTing longi* 
tudinal sills five by seven inches ; cress-ties eight fett long and six inches 
squhre, with a pine rail six inches square, sunnountttd by an iron pimte, 2^ 
by { inches, secured by spikes and bolts. A superstructure of this kind, 
with all the materials of the very best quality, 1 estimate to coat, includiag 
turnouts, ^^5000 per mile. 

Recapitulation of Cost. 

Grading for single track, including turnouts, - $324,707 96 

30 mtles, 28 chains of superstructure, at $5,000 per m. 151,750 00 
Contingencies, Engineering, Slc. ... 30,000 00 



$506,457 96 
or $16,688 25 per mile. 

Although 1 have estimated for the wooden mil and flat bar, still 1 would 
recommend the edge rail, believing it to be sound economy to use it on 
a road destined to do such an immense amount of business. 

A single track edge rail, with turn-outs, including right of way, and all 
expenses to prepare the road for Locomotive power, may be constructed 
for $2l,C00p^r mile, 

A brief des'^riptio 11 of the Rail Roads in progress, will show the vast 
importance of this project. There is every reason to expect, that within 
three years from this time, an uninterrupted line of Rail Road communi* 
cation will be opened from New Haven to Boston and Maine; from 
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Soston and Bridgeport to Lake Krie, via Albany, with branches uniting 
"w^ith these main trunks at varioiuJ points. 

When this shall have been done, it i^* easy to conjectnre the iuiniense 
Amount of business and travel that v^ ill concentrate at New Haven aod 
Bridgeport, seeking the great commercial metropolis of the Union, through 
this channel. 

I would refer to some of the resources that this road, when complete, 
will liave for its support. The present amount of travel between New 
York. Bridgeport, and the intermediate points, for four or five months 
ill the year, is about 250 daily each Way ; for the residue of the year about 
too. This, however, does not include the travel between Sawpits and 
New York, I have not been able to ascertain the amount of travel 
between ilie country east of Bridgeport and Mew Yt>rk, but from the 
ji umber of Steam Boats engaged on the Sound, almost exclusively in the 
irauspnrtation of passengers, we can readily conceive the number must be 
serei.il iiundred each way daily. During the Summer, this travel would 
btj divided between the Steam Boats and Rail Road. But for several 
iiioiiths in tlie year, a large proportion of it would seek the Rail Road. 

Ill prcK»f of ihis, I would refer to the New Jersey road, extending from 
Jersey City to Aew Brunswick, where, notwithstanding there is a daily 
Steam Boat from Newark, Elizabethtown and New Brunswiok, their 
through passengers amount to about two hundred per day each way, and 
their way passengers to six or eight hundred. 

It is presumed that a portion of the immense travel between New York 
and Albany, even in summer, would, for the sake of variety, take this 
route. Tlie whole distance could easily be accomplished in nine hours, 
iocluding all stoppages. 

But whatever doubts there may be on the summer, there can be none 
on the subject of the winter travel between New York and Albany, which 
probably averages one hundred per day each way, and no doubt would be 
quadrupled on the completion of this route through to Albany. 

The immense amount of water-power on the Uousatonic, which on the 
completion of the Housatonic Railroad will be brought into notice, must, 
ere long, be improved and applied to manufacturing purposes; in conse- 
quence of which a lar<w} increase of way travrl may be expected. 

But independent of all this, there are other considerations which de- 
mand the construction of this road. I'he great chain of Railroad from 
Maine to New-Orleans, which is now progressing with a rapidity equalled 
only by its importance, would be incomplete without it. 

It will be demanded for the transportation of the United States Mail, 
for which Railroads are so eminently calculated ; possessing a superiority, 
as regards speed and certainty, over any other mode of conveyance. 

I will not attempt a description of the importance of this Road, as con. 
nected with the interests of New- York city. From the well-known intel- 
ligence, energy and enterprise of the citizens of New- York, it may be 
expected they will duly appreciate the importance of an uninterrupted com- 
munication, at all seasons of the year, with such a vast extent of country. 

Where, I would ask, is there a Railroad project whose benefits, when 
completed, would be so widely diffused, or that promises such a rich 
reward to the Stockholders 1 

My acknowledgments are due to B. B. Provoost, Esq., and Robert 
Ogilby- for the zeal and energy whh which I was seconded by them in the 
accomplishment of the survey. Respectfully submitted. 

R. B. MASON, Chief Engineer of the Housatonic Railroad, 
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The celebrity of the first Russian Jlailroad has rendered it an interest- 
ing work to Engineers; a desire is felt to ascertain tlie details of its cos- 
struction, and we therefore give nearly the whole description^ as takes 
from a published statement politely furnished us by the Cher, too 
Gerstncr. 

We have also been favored by an examination of the map of tlie rotd, 
and plans of the buildings constructed. From the contiguity cf these t» 
the Royal Palace and grounds, more architectural display was needed 
than we are apt to find about our own railroads. They have furnished m 
opportunity, however, to the gentleman constructing the work, to prove 
himself an able architect as well as engineer. 

There are several points which we commend to the special attention of 
our Engineers, viz. : — The width of the track — the space cleared oa boti 
sides of the track — the immense travel in the vicinity of Sl Petersburg 
— and the speedy completion of the work. 



First Russian Railroad from St. Petersburg to Zarskoe-Selo and Pom- 
lowsky established by imperial decree of2\8t March, 1836, and carritc 
into execution by a company of shareholders in Russia^ England aisd 
Germany. Translated from the German* 

Founders and Directors op the Company. — His Excellency the 
Count Alexis Rohrinsky, Chamberlain to his Majesty the Emperor: 
Benedict Cramer, Esq., Merchant, Councillor of Commerce ; J. C. Pliti, 
Esq., Merchant, Consul to the Free Town of Frank fort- on -Maine; the 
Chevalier Francis Anton Von Gerstner, who is also Directinor Engineer. 

Capital. — Three Millions of Bank Note Rubles, in 15,000 Shares of 
!800 Rubles (about £9 Sterling) each, with the right of raising an addi- 
tional SOQ^OOO Rubles, if required, by the issue of tiSnO new Shares. 

ExpLA?fATioN. — 1 werst=500 fathoms=3500 English feet. — I English 
raile=abont H werst. — 1 English ton=62-i-y pud. — £1 sterling^=23 bank 
note rubles. 



The Reports on the Zarskoe-Selo Railroad, which from time to time 
have appeared in ^he Russian papers, and from thence have been copied 
into the foreign journals, have e.xcited considerable interest in the public, 
particularly in Germany and England. No undertaking of the saraf 
class has hitherto made such rapid progress as this railway, which, called 
into existence by the especial patronage of the Emperor of Russia, and 
endowed with most extensive privileges, precludes all doubt of its provinir 
eminently successful and advantageous to the shareholders. In a fetr 
days subsequent to the Imperial Grant being obtained, the company of 
shareholders was formed, and the whole capital (three millions of rubles) 
subscribed. The payments of the calls upon all the shares issued, were 
made with punctuality, and no single instalment remained in arrear. 
Wilhin six months and six days from the time the decree received the im- 
perial sign-manual, the requisite supply of rails and materials, carriages 
and machinery, was obtained from England ; most of the works on tl^ 



First Russian Railroads H&i 

alire length of line, 25J wersts, were completed, the roils partJy laid 
3wn, and three wersts opened by horse power. Six weeks Jater the 
peiiing of a distance of 7^ wersis, with locomotives, took place; and 
lis summer (1837J the whole of the line, from the centre of the capital 
> the terminus in Pawlowsk, will be opened. 

TliisrapiJ pro^jress of the undertaking, wliich in other countries would 
ave been the work of several years, naturally excited the attention botU 
f natives and foreigners. 

That portion of the English public which takes a general interest in 
ail waysL-, expressed a desire to obiain the Reports which have hitherto ap- 
learccl, tiiat tficy might be enabled to iuvesiigate the circumstances that 
ed to t=o ex;raordiiiary a/ result in Russia; another portion, better ac- 
[uauiied with the favorable state of the Russian share market, with a 
lew to jiariake in iliis uch- speculation: — but as the publications of the 
Jhevaiier von Gersluer — \iz. 

3fe?/ioir oa ike adoantagts of a Railroad from St. Peter tbuig to Zar^ 
stcoc-Sdu and Patcloicsk, 20/A March, 1836. 

First Report on the progress of this Railroad, 20/A July, 1836 ; ' 

Second Report oa the same, 22nd September, 1836 ; 

have for some time been out of print } the 

Third I\epr,rt, 2dth January, 1837. which has reference to the preced- 
ing, would hardly be understood by many readers. The purport of the 
present paper is, therefore, to lay before the public in this country a clear 
.Niatement of facts relative lo the Zarskoe-Selo railway, to assist ihem in 
forming a correct opinion of the enterprize, and in entering into it, as well 
as into other manufacturing concerns about to be carried into effect in 
Russia. It will tend, at the same lime, to give a more expanded view of 
the internal constitution of that colossal empire, and lo correct the errone- 
ous opinions that have been induced by a defective knowledge of its ac- 
tual condition. 

Peter the Great, the immortal founder of the power and greatness of 
the Russian empire, felt how necessary to its welfare was the improvement 
of its communications; he had witnessed ip Holhmd the beneficial influ- 
uence of canal traffic ; he visited the interior of his empire, and himself 
planned the whole of the water communications which were, either dur- 
ing his reign or afterwards, carried into execution. This Sovereign in^ 
troduced Canals because, in the then existmg state of knowledge, they 
were considered as the most perfect channels of internal communication. 
Alexander I, introduced artificial Roads. He commenced with the first 
turnpike road from St. Petersburg to Moscow; a distance of about 70(X 
wersts, the smallest portion of which onfy was accomplished when death 
overtook this monarch ; but his successor, the reigning Emperor Nicholas 
I-, carried out the project ; in a few years finished the road to Moscow ; 
and caused surveys to be made for a complete system of loads, intended 
to intersect the whole interior of the empire, which, under his happy reign, 
is now making such rapid advances in prosperity. 

The progress which Railroads had made in modern times did not es- 
cape the scrutinizing view of the Sovereign. The Chevalier von Gerstner 
went to Russia in August, 1S34, with the intention of visiting the interior 
of the country, and informing himself respecting its manufactories and 
ittuies. The Emperor Nicholas heard of this, as well as that so early a» 
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7ih September, 1824, the Chevalier had obtained a privilege from the lat^ 
Emperor Francis of Austria, to construct a railroad between the 3lold.ii: 
and Danube ; that for four years, up to 1^28, he conducted the work* or 
ahit* line, comprisinir, with its continuation from Linzto Gmunden, a t<Ka* 
length of 130 Gnghsh miles, over which the traffic continues in fiuxnt.cr 
and winter without interruption. The Emperor in consequence, in ^>?- 
tember, 18 M, expressed a desire to see a line of railway from St, IVur^ 
burg to Moscow executed, if possible, by a company of shareholder-*. 

After the Chevalier von Genstner had, in the beginnrng of lb35, fir.i^h- 
ed his tour to ihe manufacturing province!?, he was presented at thr Coa- 
of St. Petersburg, when the Emperor, with great earncstnes*, and »rt: 
the penetration for which he is so remarkable, expressed himself *tn>nf h 
as to the advantages that would result from the introduction of railwj»« 
into Russia, and the extraordinary privileges that the first undertake 
might expect. ' 

The Chevalier von G^erstner in consequence proposed to cnmmcBT' 
with two short lines, the first from the interior of St. Petersburg^ to tl- 
towns of Zarskoe-Selo and Pawlowsk, and the second from the san 
point in the capital to Peterhofi* and Ornnienbaum. 

The negociations for the grant lasted lo the end of the year 1S3.", wb« r 
on the 21st December, the President of the Council, in the name of iK* 
Emperor, communicated to M. von Gerstner that he was thencefVirtb n 
vested with the fxclusive personal privilege of incojporattng UiirrhoKr*. 
for the execution of both railtcaijs. 

The Chevalier von Gerstner h'^reupon joinel llio three o.her THrecMr* 
and Founders of the company of shareholders, uli»»?c* names 'hare b^rr 
given above, for the execution of the first Ime, from St Pete rs burs t-- 
Zarskoe-Selo and Pawlowsk, whilst he reserves to himself the ricbt * 
forming the company for the line to PeterhoflT. 

The demand for shares, on the undertaking of the enterprize be ic: 
made public, was so grmit that the first 1&,00U shares, or the origunj 
capital of three millions rubles, were subscribed for almost iramedia'rlf 
chiefly by the Russians and naturalized Germans, although perMMti r^ 
siding abroad may participate, without any restriction. The latter »«» 
either appear in per-on at the general meetings, or be represented byih-r 
agents, and receive their dividends the same as the Russian subjects 
without any deductions or the payment of any duties to the state 

The Imperial Grant for the Zarskoe-Selo railway is dated 21st 3Urr\ 
1836. The privileges thereby conceded to the company are very cnns*- 
erable, such as were never granted to any railway company in any cf«r 
try before. The execution of the railway is regarded as if undertaLri 
immediately by the Crown ; the Crown lands have been gratuitously cedt-: 
to the company ; the farmers holding lands that were required, have beet 
appointed to other ground, and are compensated hf the Crown for ar' 
loss sustained by th^ transfer; lands or buildings, the property af prirtar 
individuals, must be surrendered to the company, either by voluntar 
agreement or at a price to be determined by judicial valuation ; bu: t- 
prevent the obstruction of the works, the company, by depositing a ««l 
of money about equal to the purchase*price of a similar plot of groiuid c 
tenement in the vicinity, have the power to take posses^iion of sucli las^* 
or tenements before the termination of the appraisement. The ▼aluatvf 
being determined, the balance of the amount due is paid to, or recesrf-- 
from the parties. 

The company are at liberty to erect any description of buildings i^ 
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qutsite for the railwaj traffic, for 100 fathoms on each lide of the railiraji 
except ill the Artillery Grqund, through which the line passes, and for the 
acquisition of wiHch the seme privileges have been granted as for that of 
the rest of tiie line; The removal of the battery, rocket manufactory and 
other military buildings intersected by the line, is to be efifdcted by the 
connpany, at theii" cost, to another quarter. In this manner the railway 
-without the town forms an uninterrupted straight line for 24 wersts. 
Within the town the straight line is only warped into two gentle curves^ 
by following the course of the Wedenskoi canal, r 

The medium rise of the whole line is I in 1028, and the extreme 1 in 
504. The railway terminus in the town is at the junction of the Weden- 
skoi with tlie Fontanka canal, on a piece of ground 80 fathoms by 42i> 
in breadtn, which has partly been purchased and partly ceded by the 
Crown. From this spot to thu new boundary of the town on the Ligofka, 
the railway measures about 1^ mile, and will therefore, for that distancci 
run within the capital, a circumstance of the utmost importance, as affect- 
ing the number of passengers or the amount of traffic. The terminus at 
the other end is situated 350 fathoms within the Great Park of Pawlowsk, 
the property of his Imperial Highness the Grand Duke Michael Paw- 
lowitsch. The company have been psrmitted to erect, in some of the 
finest parts of that park, several buildings for the reception and enter- 
tainaient of the public ; and at Zarske-Selo they have been allowed to 
establish an hotel at the railway station. 

The company have the right to purchase the iron for the whole line« 
abroad, and to import the same duty free^ provided no Russian iron work 
should undertake the delivery in the required quality, form, and time, and 
at must at 15 per cent advance upon the price at which the iron might be 
imported into St. Petersburg, from foreign countries. The company are 
further empowered to import the locomotive engines, railway carriages, 
and all other machinery and requirements, dutt/ frtf,. 

The company are not bound to any fixed fares for the conveyance of 
passengers, or rates for the carriage of goods, but are at liberty to fix 
them at discretion. The railway remains for tver the property of the 
company : during the first ten years no one can make a railroad in the 
same direction ; and during the same term often years the company are 
exempted from the payment of rates and taxes of every description, either 
to the Post Administration or any other authority The capital of the 
company is covered by 15,000 shares of 200 bank note rubles each ; if 
necessary, 2500 more shares may be issued for raising the reserve fund 
of 500,000 rubles ; all the 17,500 shares, however, participate alike in 
the profits of the undertaking. The number of shares can in no case be 
augmented. 

Eight days after the grant had been made out, the Chevalier set out 
from St. Petersburg for England and Belgium, for the purpose of order- 
ing the necessary rails, engines, carriages, and other railway machineryi 
as no one could be found in Russia to contract for these materials in the 
stipulated time. 

It was exceedingly difficult to obtain them in England last year, as the 
iron works there, in consequence of the many English and American or« 
ders, were occupied literally night and day, and most of them had em- 
ployment for a year or two in advance, in consequence of which the price 
of rail bars had been raised upwards of 40 percent, within a twelvemonth. 
Another difficulty arose from the Chevalier having altered the width (or 
the distance of the two rails upon which the carriages run^of the Russian 
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railroad, fnim that established in England. On the old EogliBh ituInMd» 
only goods of small bulk and great weight were transported, such as iroo« 
coals, stones, bricks, 4cc., but not sheep's wool, hay, straw, or fire wood. 
In lt?22, when the railway between Stockton and Daihiigton was beei^m 
which was first intended for a general traffic of passenger* and goods, Mr. 
George Stephenson, the engineer, established the breadth of the track be- 
tween the rails at 4 feet 8^ inches English, as being the width of the 
track of carriage-wheels on high roads. Experience has shown bow in- 
convenient this arrangement is for the locomotive engines, which in £d|- 
land, liSiially of 15 to 18 horses' power, are by this narrow gage confined 
within about four feet, which is by far too little for such an engine. The 
driving wheel can nt most have but a diameter of five feet, as otherwise 
it would lurch too much ; in order, therefore, to do ilO miles an hour, tf 
must make I6S revolutions in a minute The strain and wear and tear 
of all the parts of a locomotive, by reason of the quick motion of thednr. 
ing wheel, and more particularly the cramped arrangement of the intli. 
vidial parts, are therefore very considerable. 

The disburscmcnrs in the coaching and carrying departments on the 
Liverpool and Manchester railway, upon an average of the laiit three 
years, amounted to 44 per cent., and the repairs of the locomotive to 56 
per cent, of the total expenditure, originating in their wear and tear as s 
tractive power. This charge must naturally be far IcbS in a wider gagt. 
If cattle and bulky mateiials, such as slieeps' wool, straw, hay, firewood, 
travelling carriages, &.C., are to be conveyed, the load cannot be stowed 
between the wheels, if the gage is only 4 to 0^ inches, but most be placid 
in a box or on a platform 6 to 8 feet wide, by which, the base being only 
half as large as the superstructure, great lurching is necessarilj occasion- 
ed, particularly at high velocities ; and moreover, especially in roegli 
weather, high loaded waggons, with a confined base, are apt to have llie 
flange of the wheels rub up against the rails, thereby occasionini; great 
increase of friction, wear and tear. The trains generally run the distsoce 
between Manchester and Liverpool in I J to 1^ hour, wliereas in a high 
wind those laden with cotton wool take three hours for the joumej, wkick 
Would not be the case if a wider gage had been adopted. Increase of 
axle friction cannot take place on a wider gage, as in all railwaj carriafes 
the friction is now no longer between the wheels, but on the oittside, oa 
the projection of the axle through the wheel. 

These aiid other reasons induced the Chevalier von Gerstncr to cdcp' 
a ga^e of six ftet English between the rails ; but the consequence was, 
that for the locomotive engines, turnplates, and machinery, new drawings 
and models had to be prepared, before the construction of tlie raachineiy 
could be commenced. The deliveries thereof last year were in conse- 
quence attended with considerable difficulty ; but connexions of many 
year standing, which the Chevalier von Gerstner had in England, enabled 
him to overcome these difficulties, and in the Third Report there occtui 
the following account of the rads, chairs, &c. imported duty free into 
Petersburg. 

Besides the above rails, a small parcel, ready in autumn, remained be- 
hind in England, for want of an opportunity to ship it, and cannot arrire 
in St. Petersburg until the spring. 

The weight of the rails delivered is 1727 tons 6 cwt. 

•' '* ' pedestals and blocking pieces . 656 " 4 *• 

*' " pins 38 '' 8 *• 

wedges 16 '* 1 *• 
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Willi rospect to the rails, it may be observed that they are of a parallel 
ibrra, have the top and botiom shaped alike, and weigh 65 lbs. per yard ; 
ahe general length of a rail is 15 feet, though some few are 12 feet. 

Independently of the iron masters contracted with being of the first re- 
spectability, the punctuality with which the rails, chairs, dec. were de- 
-livered, may perhaps be partly ascribed to the circumstance mentioned in 
the Chevalier von Gcrstner's First Report, that to each contract a penalty 
of 5/. per day for every instance of non-delivery was attached ; on the 
other hand, the iron masters received a considerable payment on account 
— upon an average, one third of the whole amount of the contract. In 
making the rails from the rough or puddled bars, they were cut into 
len^^ths, heated in the wcldiiiof or ballinsr furnace, and then rolled into rail 
bars, and consequently were what is called thrice worked, or best quality. 

The Chevalier von Gcrstner, besides these, ordered six locomotive en- 
gines in England, of which, three were to be delivered in the autumn of 
1836, and the remainder in the spring of 1837. The prompt delivery of 
the former was insured by a penally of 500/. if the work was delayed even 
for a single day beyond the time. The locomotive and tender of Messrs. 
Robert Stephenson 6c Co., in Newcastle on Tyne, cost 1875/. ; that of 
Mr. Timothy Ilackworth, of ^avr Shildon, 1700/., both inclusive of 
charges to the vessel. Mr. Cockerill delivered a locomotive and tender 
at St. Petersburg for 40,000 francs The diameters of the steam cylinders 
xfevQ 14 inches, whereas those in the English railroads are only 12 inch 
es: the power of the liuasian engines is consequently one third greater 
than lu the English, which have thirty to thirty-five horses* power. 

To beconiiuuod. 



Specification of a Patent granted to Auchibald Richard Fuancis Ros- 
SER, of New Boswell Courts in the County of Middlesex^ Esquire^ for 
Improvements in Preparing J\Ianure, and in the Cultivation of Land, — 
Sealed August 2, 1837. 

To all to whom these presents shall come, &c. See. — Now know yethnt 
in compliance with the said proviso, I, the stid Archibald Richard FranciB 
Kosser, do hereby declare the nature of the invention is described and as- 
certained, in and by the following statement thereof (that is to say :^- 

The invention relates to a mode of reducing into manure, and applying 
the same to the cultivating and fertilizing of land, whereby land may be 
dressed, cultivated, and manured with greater advantage than has hereto- 
fore been practised, not only broom, heather, furze, rushes, and other ve- 
getables not hitherto used for making manure, as being deemed too diffi- 
cult of decomposition, but ^so vegetables and weeds, such for instance as 
couch grass, which it has hitherto been considered dangerous to introduce 
into manuie, and the vegetating powers of which are by the invention 
totally destroyed. The principal object effected by the invention is the ' 
production of a rapid fermentation, the degree of which may be regulated 
nearly at pleasure, whereby the substances to be converted into manure 
are speedily and uniformly decomposed. The inventor foand it very odt- 
venient and effectual for facilitating the conversion of substanees iMo 
manure, to prepare a liquid beforehand, which he called eau et 5o/tir«r, 
and which I will call saturating water. This saturating water may be 
conveniently prepared thus ; form a tank or a watertight pit, proporciaa^' 
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fd Co tiM dimensions of 12 feet long, by G feet broad, and 6 feet deep ; fit 
the tank to the extent of half its depth with wate^, throw in such herbace 
ous or e?en woody plants as may be within reach, t^kin^ care to make 
use in preference, of those containing the most unctuous and mucilag^inouf 
parts. With these plants and the water the tank is to be filled up to the 
extent of three-fourths of its depth ; add, of the nearest earth or soil, suf- 
ficient only to leave one foot in depth of the tank unoccupied, then put in 
10 pounds of unslacked lime and 5 ounces of sal ammoniac. The tank 
may afterwards be filled and kept full with kitchen water or any sweep- 
ings, dead animals, spoiled provisions and filth from the dwelling-boufe. 
The contents of the tank should be stirred to<;ether from time to time. 
Should much unpleasant odour be evolved or insects be prodiiced. more 
unslacked lime should occasionally be added. The next ihin^ to be done 
is to prepare a smaller water tight vessel, tank, or pit, into which are to be 
thrown a sufficient quantity of the saturating water to dissolve or mix the 
ingredients after mentioned, or if there is no saturating water prepared, 
water as impure and putrid from animal and vegetable substances as can 
be conveniently procured. 

The inventor calls this water mixed with the matters next mentioned, 
a lessive. By the words fecal matters or fecal substances hereafter uwd, 
I mean human ordure. About 130 gallons of the lessive may be prepared 
for the conversion of lOOO lbs. of straw or 2000 lbs. of green woody fibrous 
T^getable substances, into 4000 lbs. of manure. The lessive, with the 
sufficient quantity of saturating water or im|'ure water before mentioned, 
may be composed of the substances following, and in about the following 
proportions, that is to say, 200 lbs. of fecal substances and urine (the 
greater the proportion of fecal matter the better), 50 lbs. of chimney soot, 
400 lbs. «)f powdered gypsum, 60 lbs. of unslacked *lime, 20 lbs. of wood 
4«bei not lixiviated, 1 lb. of sea salt, 10 ounces of refined saltpetre, and 
50 Ibg. of what the inventor called levain d' engrais, and 1 call leaven of 
manure, being the last drainings from a preceding operation where there 
has been one. The saturating water is to be well stirred till it is thick, 
and a portion of it is to be immediately poured into the lessive tank into 
which are to be thrown the lime, the soot, then the ashes, then the fecal 
matters, the salt, and afterwards the saltpetre. The gypsum is to be 
thrown in powdered, little by little, always stirring the mixture lest it 
should cake ; when the whole is well mixed by stirring, the leaven of the 
manure is to be added. 

Although I have mentioned various primary or preferable substances 
for the composition of the lessive, yet where these cannot be used with 
due regard to economy, substitutes may be employed. For the fecal 
substances and urine, 250 lbs. of the dung of horses, oxen, cows, or pigs; 
or loo lbs. of the dun<^ of sheep or ^oats, ,for the chimney-soot ; 10>» lbs. 
of the burnt, baked, or ro iste I earth, for the srypMim ; Jthe Sk«me weight 
of river mud, i)ill-side mud, sea-mud. fat earth from woods or forests', marl 
or dust, or mud, of the high road; for the wood a-hes not lixiviated. 50 
lbs. of wood ashes lixiviated, or two pounds of potash ; for the sea-salt, 
100 lbs. of sea. water ; for the refined saltpetre, any quantity of rough 
■altpetre or common saltpetre, or mother water of saltpetre, containing 10 
ovQces of pure saltpetre. Whenever the quantity of a lessive fails for a 
makiog, or runs short, it is to be made up with the saturating water, and 
that again with water, always using the most impure and putrid from 
luiamal and vegetable matters that can be obtaiued. In the place whert 
ibt substances to be converted into manure are to be heaped for that pur- 
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|io8e, the surface of the groutid is to be rendered impHrvious to liquids bj 
beating, paving, or otherwise, in such a manner as that the liquids run- 
ning from I he heap may flow nnahsorbed into piis or reservoirs, placed or 
constructed at a lower level. For makin": the heap, siraw may be used ; 
whole furze broom and other woody stalks may with good cttect be cut 
into lengths of from (5 to 8 inches, or bruised, that they may pack the 
closer, and retain the lessive the bett<*r. It is very advantnuebus to throw 
the vegetable substance^ to be reduced into manure into a vessel, tank, or 
pit, containing a quantity of the lessive, the lessive having been previously 
made as muddy as possible by stirring. The substances are to be trodden 
or beaten among the lessive ; and as fast as they arc well soaked and 
glimed all over, they are to be thrown upon the fieap. The heap mwy be 
convenieiitly made 7 feet high, and upon every layer of a foot deep, there 
should be thrown in a drenchii'g of the lessive, first stirring it well. When 
the heap is raised to its full height^ the muddy sediment of the lessrve 
(which has not been stirred up into the liquid) is to be spread equally 
over the top surface of the heap. The top of the heap should then be 
covered with straw, old planks, branches, or herbage, or any other suit- 
able matters. While the heap is making, it should be beaten or trodden 
down, so as to make the substances of which it is composed lie close and 
compact ; and when it is finished, it should be beaten all round with the 
same view. At the end of 48 hours from the completion <if the lieap, a 
fermentation of from 15 to 20 degrees of heat, by Reaumur's scale, has 
been found ti» have taken place ; and on the following day it has gener* 
ally attained from 30 to 40 degrees of Reaumur On the third day, the 
top of the heap is to be opened to 6 inches deep with a fork, and the sedi- 
ment thrown on the top is to be turned ov^er, and another g'»od drenching 
with the lessive is to be applied to the heap, which is again to be immedi- 
ately covered up ; about the seventh day, holes about 6 inches distance 
from each other are to be made with a fork to the depth of 3 feet, and an- 
other drenching is to be applied, the heap being afterwards covered up 
again. About the ninth day, another drenching is to be applied through 
new and somewhat deeper holes, and the heap is to be again covered up. 
Afler the lapse of from l2 to 15 days from the making of the heap, the 
manure will be fit to spread. The fermentation is stopped by an exces* 
sive drenching, or by opening out the heap. If the materials of the heap 
are straw only, the fermentation may be stopped at 55 degrees of heat, 
otherwise it may be allowed to proceed to 75 degrees. All the draining 
should be carefully collected and used over and over again, for the dre nch- 
ings and residue should be preserved for subsequent makings. In all pro- 
cesses of fermentation, it necessarily happens that variations of heat and 
time take place according to the temperature of the atmosphere, and the 
materials acted upon, and other causes And it is advisable not to make 
the heap in very cold weather; but the inventor (bund that the process 
here laid down was the best for suitable fermentation, which, after numer- 
ous experiments made during many years, he could devise. The exper« 
ienced farmer will, in the composition of his lessive, have regard to the 
nature of the soil to which the manure is to be applied, and put into the 
lessive, more or less of lime, or the alkalies for instance, according as the 
soil is of a warmer or colder nature. 

The invention consists in the composition of the lessive and the process 
of repeatedly using the lessive for producing fermentation, which may be 
J*egnlated nearly at pleasure, although the proportions of the materials 
composing the lessive may be reasonably varied, and although such vari* 
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ntifiii* may in some degree retard the required decomposition of the beap. 
— Fn witness whereof. &c 
Enrolled February 2, IJ?37. 



Abstract of Papers read at ike Institution of Civil Engineers^ 

*^ Additional Remarks on the Canal Lifts of the Grand Western GaoaL 

bv James Green." 

If the trade of the canal were all downward, there would, by the use of 
these lifts, be carried from tlie lowe^^t to the highest level of the caoal i 
quantity of water equal to the loads passed down 

Mr. Green stated, in reply to several questions, that in some parts of 
the canal it had been found impracticable to get a sufficient draiii to 
empty the chamber— they were compelled therefore to use a half lock of 
eighteen-inches fall ; thai there were seven lifts and one inclined plane 
on the canal, effecting a rise of 362 feet in eleven miles. That he sboaU 
not recommend them as applicable to boats of more than twenty or tbirtr 
tons. The width of larger boats was an obstacle. They were extremclj 
advantageous for narrow canals ; for boats of fifty or sixty feet in length, 
and about thirty tons. 

Mr. Parkes remarked, that he considered the question of narrow caoak 
as a most important one — the advantage to be derived from narrow ca- 
nals was a subject to which sufficient attention has not been paid. 

The President called attention to the remarks in Mr. Green's paper, 
respecting the quantity of water carried up from one level to another in a 
downward trade wherever these lifts are to be used ; then a coal countn 
on a high level may supply itself with us much water as it sends dovi 
cool. 

The subject of inclined planes being alluded to, especially those of the 
Mornstown Canal, of 209 feet each, where a rise of 1,600 feet is effected 
by eight inclined planes. Mr. G. remarked that more water and time 
must be expended, the friction and length being much greater. In the 
lifts there was only as much water consumed as was equal to the load, 
but that he should not consider them as practically appUcable to more 
than sixty or seventy feet. Favorable levels with ascents of more thas 
sixty or seventy feet could seldom be found ; could he have had the 
choice of the line in this particular instance, he should have effected b;^ 
four lifts the rise for which seven are now employed. 



" Professor Willis, on the Teelh of Wheels'' 

The geometry of this subject may be considered as complete, but it 
appears that important additions may be made to its practical nppUcatioiis. 
The general problem is, having given a tooth of any form, to determiae 
one which shall work correctly vi ith it. The method of effecting this 
may be shown in a simple practical manner. The curve to be traced 
out, which is the shape of the required tooth, is the locus of the iotef- 
sections of all the outlines of the tooth in every one of its positions. The 
motion produced by the mere contact of the curve so traced out wiifa 
the given tooth will be uniform. This then is a practical mode of show- 
ing Che piacticability of the proUem. 



\ 
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The epicycloids and involutes have hitherto, from the facility with 
^w^hich they can be described, been « I most universally eu)|iIoyed. and 
practice has been confined to the class of epicycloids which work correctly 
%vith straight lines or circles. The defect under which such wheels 
'labor is, that a wheel of fifty teeth of the same pitch will not work cor- 
rectly with a wheel of one hundred teeth of the same pitch ; since the 
diameter of the describing circle by which the epicycloid is formed, must 
be made equal to the radius of tho pitch circle of the wheel with which 
the teeth are to work, and will therefore be twice as large in the second 
oase as in the first. Also, if the teeth be epicycloids, generated by a 
circle whose radius is equal to that of the wheel with which it is to work, 
ivhich is equally correct, the same remark applies. 

This defect was of no great consequence when the teeth were wooden ; 
but is of great consequence in iron wheels, since the founder must have a 
new pattern of a wheel of forty feet for every combination that it may be 
required to make of this wheel with others. It is desirable that the teeth 
of wheels be formed so that any tooth may work correctly with any other 
of the same pitch. This is the case with involute teeth, but theobhquity 
of the actiou is an objection to their introduction. I'he requisite property 
may be given to epicycloidal teeth, by employing the following proposi- 
tion. If there be two pitch circles touching each other, ab epicycloidal 
tooth formed by causing a given describing circle to roll on the exterior 
circumference of the first, will work correctly with an interior epicycloid 
formed by causing the same describing circle to roll on the interior cir- 
camference of the second. 

From this Professor Willis deduces the corollary, that if for a set of 
wheels of the same pitch, a constant describing circle he taken and em- 
ployed to trace those portions of the teeth which project beyond 
each pitch line by rolling on the exterior circumference, and those which 
lie within it by rolling on its interior circumference, then any two wheels 
of the set will work correctly together.* This corollary is new, and con- 
stitutes the basis of the system already alluded to. 

It only remains to settle the diameter of this constant describing circle. 
The simplest considerations serve to show that the diameter of the con. 
stant describing circle must not bo greater than the radius of the pitch 
circle ; hence, as a convenient rule, make its diameter equal to the radiuu 
of the least pitch circle of the set This rule is perfctly general, applying 
to racks and 1 irge wheels, as well as annular or internal wheels. TIte 
simpHcity of this above the old system is obvious, for on the old every 
epicycloid requires two circular templets ; also there must be as many 
templets as pitch circles in the set, whereas on this system but one des- 
cribing templet is required. 

For machinery in which the wheels move constantly in the same direc- 
tion, the strength of the teeth may be nearly doubled for the same quan- 
tity of material, by disposing it so that the backs are an involute, or the 
arc of a circle, the acting faces beinjr of the usual form. 

In the preceding the exact forms have been deseribed ; the anthor then 
proceeds to ascertain forms sufficiently accurate for practice, and which 

* For there is both before tnd tfter ptssin^ the line of centres an exterior epicy- 
cloid working^ with an interior epicycloid ; for before passinijr the line of centrea. ther 
part of the driving toeth within the pitcli line works only with the portion without 
the pitch line of its followpr : and after paasing the |iitch line, the part ef the driyinff 
tooth without the pitch line works with some portion of the following tooth which i# 
wiihin the pitch line. 
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ore urcs of circles. Eulcr tnirzested the lubttitation of arcs of cirdeiof 
curvature instead of the cunes ihcmselvea. The portion of a cuneca 
ployed in practice is so small that a circular arc is sufficiently accante 
provided the centre and radius with which it is struck be determined bf 
Home more accurate method than by mere trial. With this view Vjxdt^mt 
Willis was led to investigate a method in which the nature anJ properticj 
of curves proper for teeth are entirely neglected, and a simple coostmc- 
tion shown by which a pair of centres may be at once assigned for a sirea 
pair of wheels, whence arcs may be struck that will answer the purpox 
of enabling these wheels to work correctly Together. 

The nature of the motion produced by the pressure of one circular are 
against another, is then examined and reduced to that of a system of three 
rods, the middle one of which is jointed to two others, moveable at their 
other extremity about a fixed centre; and a simple construction is anived 
at by which we may always find a pair of centres from which twocirc«Ji/ 
arcs may be struck through any point, which will drive each other truly 
for a small distance on each side of that point. This point, when the tide 
of a tooth consists only of a single arc, should be on the line of cencres. 
It is however more advantageous that the tooth should consist of two ara, 
for then there will be two points at which the action is exact — onealiitfc 
before reaching the line of centres, the other a little after passing it. 

From these investigations the author was led to construct an instrument 
fer setting out the teeth of wheels, which may be used with perfect fecilitr 
by the workmen, and which has been termed an Odontograph ; the appli- 
cation of which is fully described. The paper contains many practicai 
observations connected with this subject, tables, &c., and concludes villi 
some directions for ascertaining the correct form of cutters. 



The following are the ioIhI number of lockages at lock No. 26, for the 
months of August, September and October, in each of the four last yeari, 
viz: 

1835, boats and cribs 1 0,722 

1836, do do 10,781 

1837, do do 8,447 
1»38. do do 11,229 

Increase for 3 months in 183S, over 3 months in 1837, two tkous^ 
and seme hundred and eighty'two lockages. 

The lockages on the Erie canal for the months of October, 1838, ccmsi^i- 
erably exceed the number of lockages for the same month in any prenoui 
year since the canal was navigable. — Argxis. 



Errata in the Detcripiion of the Long Ihland Railroad. 
Pago 176 — Sixth line from botloin, omtited, *^tke public.** <* a« far as Ute poblic,** 
177*— l*!ie fir»t and seond column« of the l«t (able are roiaplaoed. 
178.— 13th line from top, '* ordinarily hy these opening!.*' 
179.-2,1 tine from the top, ** tested by hn-** 
179.— llth line from bottom, " i^und sill t<four iDcbes.*' 
179. '9ih line from bottom, *' sills or the ^aii^. 
182— 9th line from b«ntom, ** the one end of thf rail.'* 
til5.— *2Ul line from bottom, »' estimated itjiftecn ortwentT cents.** 
217.— lut line from topi *" of annual expensei (omit a). 
244.-~8th line from top, •• JuniperuB." 
215.— 20ih line from top, *^ the eame acfvanta^es would.*' 
245.— 21«t line from top. •' which this advantage*' 
The bottom line of psge 246 is out of its place, the 15th and 16lb lines from toe nr 

of 247 should follow instead, and the bottom line of 246 thereafter 
217.— I5th line from bottom, *l Baltimore and Siuquthannm," 
213.— 15th line from bottom, ** which is 3 MO lbs. 
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1»ACH1NE WORKS OF ROGERS, 

fCETCttUM iND GROSVENOR. Patcwon, 
New- Jewcy. Th« undersigned receive orders for 
the fallowing tnicles, manufactured by ihem, of the 
most superior description in every particular. Their 
Works being extensive, ami the number of handii 
-employed being largp, tht*y are enabled lo execute 
both large and sma!i orders witli promptness and 

ihspatch. 

RAILROAD WORK. 

Locomotive Steam- Engines and I'ljnders; Dri- 
ving and other Locomoliv**. W heels, Axles Springs 
and Flange Tire.- ; Car Wheels of c&A iron, from 
a variety of.patlonis, anti ChiUd; Car Wheels ot 
cast iron, with wrouj^ftt Tires ; Axles^of best Ame- 
rican refined iron; Spriii;Tsj Boxes and Bolts for 
Cara. 
COTTON, WOOL,* FLAX MACHINERY, 

Of all descriptions ami of the most improved jwil- 
Krns, Style, and Workmansisip. 

Mill Geering and Millwright work generally; 
Hydraulic and^ot her Presses; Press Screws; Cal- 
lenders; Lathes and Tools q( all kinds j Iron and 
Brass Castings of all descriptions. 

ROGLRS, KETCH UM & GROSVENOR, 

Patcr^oR, N. J. ortJO Wall-st. Now- York 

51tf 



RAILWAY IRON,' LOCOMOTIVES, 

&c. &c. 

THE subscribers offer the following articles for 
aalc :— 
Railway Iron, fiat bars; with countersunk boles and 

mitred joints, lbs 

330 tons 2by , 15 fl in length, weighing 4 f^ftptr 

280 " 2 " J, " *' " 3iVo " 

70 « U '« i, " ** •' 2i « 

80 " u « 4, « " " xri^ " 

90 «« 1 »' 4 " *' " f " 

witn Spikes and Splicing Plates adapted thereto. 
To be sold free of duty lo Stale governments, or 
incor|x>rated comjmnies. 

Orders for Pennsylvania Boiler Iron executed. 

Rail Road Car and Locomotive Engine Tires, 
wrought and turned or unturned, ready to be fined 
«athewheels,/i2.30, 33, 36, 4t'i, U, 54, and 60 
inbhes diatnetcr. 

E. V. Patent Chain Cnble Bolts for Railway Car 
axles, in lengths of 12 feet 6 inches, to 13 feet 2i, 
2|, 3, Sf, 3i, 3i, and 3i inches diameter. 

Chains for Inclined Planes, short and stay hnks, 
manufactured from the E. V. Cable Bolls, and 
proved at ihe greatest strain. 

India Rubber Ropo for Inclined Planes, made 
from New Zealand Wax. 

Also, Patent Uomp Cordage for Inclined Planes 
and Canal Towing Lines. 

Patent Felt for placing between the iron chair 
and stone block of Edge Railways. 

Every description of Railway Iron, as well as 
Locomotive Engines, iniported at the shortest notice, 
bvthe agency of one of our partners, who resides in 
England for this purpose. 

A higldy resjjcctablc American Engineer resides 
in Ehglantl for the purpose of inspecting all Loco- 
motives, Machinery, Hailway Iron, &c. ordered 
through us. 

^ ' A & G. RALSTON & CO., 

^ tf Philadelphia, No. 4 South' Front-»t. 



PATENT RAILROAD, SflIP AND 
BOAT SPIKES. 

4.*« The Troy Iron and Natl Factory keeps con- 
stantly for sale a very extensive assortment of 
Wrought Spikes and Nails, from 3 to 10 inches, 
manufactured by the subscriber's Patent Machinety, 
which after five years successful operation, and now 
almost universal use in the United States, (as well 
us England, where the subscriber obtained a patent) 
are found superior to any yet ever oflered in market. 

Railroad companies may be supplied with Spikes 
having countersink beads suitable to the hoies4n 
iron rails, to any amount and on short notice. Al- 
irioit all the Railroads now in progress in the 
Uniled States are fastened with Spikes madeatthe 
above-named factory — for which purpose they are 
found invaluable, as their adhesion is more than 
double any common Spikes made by the hammer. 

»♦♦ A Unorders directed to the, Agent, Troy, N.V. 
will be punctually attended to. 

HENRY BURDEN, Agent. 

Troy, N.Y., July, 1631. 

*»i Spikes are kept for sale, at factory prices, by 
1 & J. Townsend, Albany, and the principal Iron 
Merchaiiisin Albany and Troy; J. l.Brower,222 
Water-street, Novv-York ; A. M.Jones, Philadel- 
phia; T. Janviers, Baltimore; Degrand & Smith, 
Boston. 

P. S. — Railroad companies would do well to for- 
ward their orders as early as practicable, as the 
subscriberis desirous of extending the manufactur- 
ing 80 as to keep pace with the daily increasing 
demand for his Spikes. 

lJ23am H. BURDEN. 

RAILROAD AXLES. 

The sul>scrlber is now ready to manufacture 
Railroad Axles from Salisbury lr«u,and swedged 
to any paltern. 

Orders directed to Oliver Ames, Sali8bury,Con- 
necticut, will meet with prompt attention. 

Oliver Ames. 
Salisbury. November 5, 1838. tf 

ARCHIMEDES WORKS. 

(100 North Moore-street, N.Y.) 
THE undersigned beg leave to inform the pro- 
prietors of Rail Roads, that they are prepared to 
furnish all kinds of Machinery for Rail Roads, Lo- 
comotive Engines of any size, Car Wheels, such is 
are now in successful operation on the Camden and 
Amboy Rail Road, none of which have failed.— 
Castings of all kinds, Wheels, Axles and Boxes, 
furnished at the short^t notice. 

H. R. DUNHAM & CO. 
New York, February 13th, 1836. 4— ytf 

FRAME BRIDGES AGAIN. 

The subscriber will build Frame Bridges in any 
part of the Uniled States, Maryland not excepted, 
and will extend them to as long a span, and war- 
rant them to be as strong, durable, and cheap as 
those made by any other method. v 

Having no patent right, he requires no agents. 
A large number of bridges of his construction are 
to be seen. Young gentlemen, who wish, can be 
instructed in the true mathematical principles of 
building bridges, and the application ot the same to 
practice. JOHN lOHNSON, 

Burlingtsn, H., Jon. 1838. 



NOTICES. 

Q;^ Wa agaiB present fito numbers in out cwcr. Tbe next manlier «il 
contain a TiTLX-^Aes and Index fortfae 13 numbers. 



K;^ Wb gave, notice on the cover of Nos. 6 and 6, thai the Journal vould 
be a^aty./^Q^^ JVb. 0, to those whose accounts^ were iinpaid — bat after tkar 
numb^had been forwarded, with the bills made out, on the cover, we concla^ 
to send also Nos. 7, 8 and 9, in order to give subscribers an opportunity lorenlt 
the amount of the bills forwarded with No. 6, before we resort to the nnpleaui 
alternative of striking from our list the names of any of our early eubscribaa 
fVe now forward Nos. Ten and Ehvtn^ in one cover, and renew our request, to 
those whose accounts "are unpaid, that they will, without delay, remit by maii Ik 
amount due. We had much rather receive ten new subscribers than lose ao oU 
•ne — but we cannot ^^hereafter keep the one, nor rwjeive the other, unless tkt 
subscription is paid. 



NOTICE TO RAIL ROAD OOi- 
TRACTORS. 

SEALED proposals will be roceif^sT 
Merrick 8 Hotel, Xenia. until Uie lOlktf 
December next, for the grabbing, gndfig 
masonry, a'nd bridging, 

Tenmiles of the Littk Miama RaU Ra&k 

extending from Xenia south to lb* iianf 
Green and Warren counties. 

Like nroposala will be receired ttBlifr' 
nison's Hotel Cincinnati, until tiielih- 
L^ecember next, for the grubbing, gjoMt^ 
masonry and bridging of 

Twehe miles of th§ same rcad^ 

extending from Columbit, on tbe (W» 
river, to Kuyler's IdUls, on tbe iiMk 

IVfistns. 
ble trick throuebout tbe line. A Tunnel of -,. * ... , * .^ ^^ • — 

abofit 1000 feet fn length will form part oV the T'lere will be an Assistant EngmmMr 
work. A» it ie intended te preM the «^ ork for>ach Division, the week previous to 0» 
word with great activity, no proposal for any 'ettings, for the purpose of exiiibttiof 0* 
portion of it will be aecepted from tny person plans, profilesand specifications, andjpv- 
who is not abie to give tbe most eatisfactory'ing all information the contractors Mif 



ENGINEERS' OFFICE, BAL- ) 
TIMORfi &OHIO RAIL ROAD. ] 

CONTRACTORS Tor Oredaation, Ma^n 
lyand Bridging, throughout the country, are 
informed that in all the month of M&rcb, 1^39, 
tbe part of tbe Baltimore and Ohio Rail Road 
between Harpert' Ferry and Cumberland n 
•xpeeted to be finally located and ready for 
oontrmot. Tbe diatance between tboee placet 
ifl about one hundred miles upon tbe line of tbe 
Rail Road, which will be pnnoipally upon tbe 
Virginia Shore of the Potomac river. 

Tbe graduation will require the removal of 
«pward« of 3,000,000 cubic yards of material ; 
tbe bridgea'will contain about 36,000 perches 
and the CulverU and Waila about 107,000 
percbea of Masonry ; tbe aggregate length of 
tbe Bridge Superstructure will be about 9500 
feel. The road bed will be graded for a dou 

»f 



•ecniity for bia energetic prosecution of his 
contract, and its faiibful performance. The 
oostonoary speeiBcationa and plana of all parts 
of tba work, will it it ezpe^.ted, be roedy at the 
Offioe of tbe Company in Baltimore, about the 
first of April, 1839 Of tbit, more particoltr 
information will be given by timely advertise 
meute. By order of tbe President and Direct' 



require. 

R.M. SHOEMAKER. KnetiMKC 
JEREMIAH MORROW/F^ci!t 
Noyember IZ, 1838 — 21^ 



BENJ. H. LATROBE, 

I Engioeer, Location dt Construction. 



LONG ISLAND RAILROAOl 

^ill be issued from this Office in &ftv 
days, in pamphlet form, with Ute* 
graphed Illustrations ; a full descripliflitf 
the Long Island Kailroad, by an CugfiMr 
— which it is designed to make ihm eiM- 
mencement of a series of pamph to H ^ 
Engineers can be indnc^ to iNMit 
For instruction in this and other hranch* them — giving full and complete u tsd^}^ 

es of Drawing usefuUo the profession, ^"''"^ ""^^^^ ^^'^^"^"^^•""^^•*^*^^ 
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apply at this office. 



in the United States, which sr»« aai 9 
others may be he realter complelcd* tf 
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Our StUfSfrihers who have so promptly put as in possession of the means of 
continuing the publication of the Journal, will please accept our thanks. Those 
who have not yet found the leisure to attend to so small a matter, will please 
give us, at an early period, some abiding evidence of their desire for tho contin- 
uance and prosperity of the Journal. 

f:^ Should any subscriber, who9e subscription remairu unpaid, miss the Rail- 
raad Journal, or not receive it as heretofore, he will please not attribute its ab- 
sence to n, suspension of its publication, but to his own *' suspension** of payment 
for a. 

*^* Those requiring missing numbers to compl \^ their vols, will please ap 
ply soon, as they will in all cases bo furnished if po»»:i/e. 

(Cr We are now republishiug Nos. 44, 48 and 49 of vu'. 4, fbr 1835, and shall 
then be able to complete 10 sets 




A CARD. 



A yeung man of unexceptionable cbftracter, 
jr #Vi^ a j^i^i 0^ ^co«e praclically acqaaiot- 
■ _%V w A lyMu^ff^^ of ^tvil engineer, respect- 
fatly olfers liii. acn'ftoSTtfaiiy Kailroad company 



ADVERTISEMEfCTS. 

PATENT SAFETY FUSE, 

For Igniting the Charge in .B/asii i. 
Rocks f both in dry places an,<t uu~ r 
xcattr. 



M »» assisi^i, JPlo has some knowledj^o ofj To those acquaintej with und accii«to<nr^ 
ittaffAift^i^, a4Cis capabh) of repairing anyjusih^the Fuae, cunjuicut or liebcripuou ta ux. • 
mathematical in»truniei)i, 'having served an ap-'c«i»sary; lo (hoie \%iiu arc not, we would «4n^. 
ywiiic eBii i pi >4 «M[iibff?»ines8, but is induced to ubscrve, tt.at il isauirnfHirtani inveoliori to prr» . 
this measure by a preference lor more active life.! ^'mployed or concerned in Eliustin*r, a» hv it- . - 
Peraonal application at the office, or a line ad-j that hitherto danjjerous operation \s ren<ler*d . 
dressed to the editor of tr.e Railroad Journal, U'l/«^ »« l^** ordinary eiiipioyiiH?..i« of ih»^ FariLr- 
will meet wilh due attention. ' ^' insures oiriaialy, and cllecu an er^IoMOii 

I well under water aa in the driest sitUMcicn, t^C % 

AVERY'S ROTARY ENGINE, imuch lothe/orceofthebki»>t, andbyreuUccin- ti. 
This Engine is now in use in various parU of! priming needle unnecessary, saves mncli tiiitf'. 
the country, and is found to possess important Mumcrous certificates from those wht. h*.* 

- - tested the Fuse, oiight be given, but ibc Ibliowi^c 

id deemed kutficient. 



advantages, as a drfvmg power, for Saw-Millst 
Flouring Mills, Cotton Factor its, Sugar Mills 
and Machine Shops^ over the ordinary Piston 
Engine. 

Its advantage consists in economy in the 



CERTIFICATE. 
Having seen the Patent Safety F;ise far 3l«*tij.j 
tested to our satisfaction, w« cheerlally ocrtify. t 



•^ 
*i*; 



first cost J and also in the cost of fuel, repairs, we are convinced that it savt» much time and l«bi;r 
and attendance. Wherever one of them has | .-adds to the force of the blast — ensures certaim;!. 
been put in operation by a person acquainted! and renders blasting perfectly safe. Beside*, it h 
with them, others have been ordered, and it | we think, cheaper than the cooiroon straw Foe<, 
willcoQliuuo lo be so wherever they may be-' For dry blasting it is a great improvement; bt>: 
come known I ^^^ blasting in wet ground, it is invaluable. rVJessj>, 

Orders for' Engines, and Mill Machinery i f"- Hitchins & Co., contractors on the Erie cam 




FRAiMtl BRIDGES. jexpiessed opinion of its \'alue. We make no do*. U 

THE undersigned. General Agent ol^^^^ »^ ^»" *^" ^ '^ universal use in WasUi.,- 

Col. S. H LONG to build Brd.e. .r vend the ^'l^^^^^^^^^jo HAMiLtON, 
right to others to build on his Patent Plan, wuu.d ' 

respectfully inform Railroad and Bridge Orpora- 



Superintendent repairSf Erie CanaL 
W. J. Mc ALPINE, 



tions that he IS prepared to make contracu to build ^^^.^^^^^ Engineer Erie Canal Enlargement, 
and furnish all materials for superstructures of the j jjqu&J 



kind, in any part of the United Stales 

Bridges of the kind have become too numerous 
to specify their localities, They obtain generally 
the estimation of Engineers oset any other method 
of building with extended spans; and also with 
carpenters «vho are considered couipetent judges in 
Bridge Architecture. 

■ MOSES LONG. ' 

Rochester, N. Y., Sept. 13. 1838. 



PATENT HAMMERED RAILROAD, 
SHIP, AND BOAT SPIKES. 

The Albany Iron and Nail Works, have 
always on hand, of their own manufacture, a 
large assortment of Rail Road, Ship and Boat 
Spikes, from 2 to 12 inches in length, and of 
any form of head. From tho excellence of 
the matoti^l always used in their manulauture, 
and their very general use for Railroads and 
other purposes in this country, the manu- 
facturers have no hesitation in warranting them 
fully equal to the best Spikes in market) both 
as to quality and appearance. 

All orders addressed to the- subscriber at the 
works, will be promptly executed. 

JNO.F. WINSLOW, Ag»t, 
Albany Iron and Nail Works. 

The above Spikes may bo had at Factory 
prices of ErtLstus Corning, & Co., Albany 
llart & Merritt. New York jOas. H. Whitnef- 
do. ; E. J. EtUng, Philadelphia ; Wm. £. Co. 
fin & Co. Boatoa. ly 



HTON, 

Engineer Cohoea Company. 
CoHOES-, December 16i 1637. 

The Fuse Is manulactured by Baron, Bickfoct], 
Ealesand Co. at Simsbury, Kartford Co, Conn-, 
orders directed to them, or either of their ageDts, 
will be promptly attended to. 

Agents for selling the Patent Safety Fiue, 
David Watkinson & Co., Hartford, Conn. 
A. G. Hazard & Co., 135 Fronl-st., N. Y. 
Erastus Coming £t Co., 361 South Market- 
street, Albrny. N. i . 

E. F. & A. G. Smith, 29 ExchangQ-street, 
Rochester, N. V. 
H. Kingman & Co., Buffalo. N. Y. 
Curtis k. Hand, 16 Commerce-street Philadel- 
phia, Penn. 

Pratt &, Keith, South Charles-street, Baltimore. 
MD. 

G' R. Peake, Richmond. Va. 
W. B. Peake- Fredericksbargh. Va. 

SHEET LEAD, &c. 

THE Subscribers, Manufacturers of Sheet 
Lead, Lead Pipe, Red Lead and Litharge— have 
always an assortment in store, and for sate, at 175 
Front Street, corner of Burling Slip. 

CORNlilLL & TCCKER. 

Bjf* Sheet Lead and Lead Pipe for Fortifica- 
tions and Engineer ing. Milled any thickness an J 
size to order. 

Scw' York, March 10, 1838. 3t. 
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The following cammunicatioii from Mr. Roebling has been a long 
tirae on hand, and by some mischance became misfaid — \^e do not fear 
that it has spoiled bj keeping, but we owe an apology to Mr. R. for our 
neglect. We have never seen this subject examined before ; it is one 
which need:i notice only to lead to highly useful practical results. 

We respectfully solicit a continuation of these favors from Mr. R. 

For tho Railroad Journal and Mechanics* Magazine. 

A Treatise on 'Reservoir Locks ; by J. A. Roeblino, Civil Engineer. 

Bv the term Reservoir Locks, is understood Locks connected with 
Reservoirs which receive and reserve a certain portion of the lockage 
water for the purpose of floating a vessel from one level to another, and 
which reserved portion of water is let into the lock-chamber again when 
another boat is passing the lock. As the reservoirs are alternately draw- 
ing and discharging a certain portion of the warer, it is obvious that they 
may be so located as to use a far less quantity of water for passing vesselt 
through the lock than is commonly wanted. 

These preceding remarks will be sufficient to attract the attention of 
Kujjt'ieers, and lead to the snjrjiestion that this kind of lock is of the 
greatest importance in a country where the summer season is generally 
dry, and where llie want of a sufficient supply of water fop lockage often 
interferes with navigation ; further, that by means of these locks expense 
will be saved, and that a canal may be constructed, and kept navigable, 
where in the other case sufficient water could not be furnished for sup- 
plying common locks of ordinary lifts. An eminent engineer in England, 
where this subject is at present treated with much interest, lately claimed 
to be the inventor of these locks, but without any right. As far as the 
writer of this is informed, but one lock of the kind in question has ever 
been constructed until this day. This lock was built in France, under 
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the reign of King Louis XIV , by an eminent engineer at that time. Mr. 
Belidor in his ** Architectura Hydraulica,** gives a hrief arcotint, and a 
eross-section of that lock, which has about twenty feet hft, and stands ai 
the point of junction of two canals. 1*he level of one canal lies twenty 
feet above the level of the other, and the lower canal is su|ip]ied with the 
necessary water by the tipper one. The ground at the junction^ in the 
direction of the lower canal, drops down at once, and ofiered a favora)«k 
opportunity for the construction of a hijrh lift-lock, with reservoirs^ Tl» 
bead of that lock is constructed in two offsets, with two upper gates to 
dhride the pressure of the water against the gates. This lock answers tke 
purpose in every respect, and draws not quite seven feet water from the 
upper level, for passing a boat through the chamber. About three ra- 
nules of time more are required, wJien the two reservoirs are used, than 
when not, for the passing of a boat, and there is no more stamping of the 
boats during the passage than in a lock of seven feet lift, as the head of 
fhe water-pressure is never above seven feet. 

The first locks of this kind, in this country, are now being constmcted 
on the Sandy and Beaver Canal, under the direction of Mr. B. fl. GilL 
Chief Engineer on that line, who by this improvement will considerably 
add to the already well-established credit which that work greatly deserves, 
for the superior construction of its splendid locks and dams, and in fact, 
for the solidity of all the works. Mr. E. H. Gill occasioned the writer to 
examine into the nature of this object to establish its theory, and demon- 
strate formulae for computing the best dimensions of the reservoirs, tite 
location of the communicating culverts and valves, and the water sared. 
He afterwards experimented with a model, to see how the theorj agreed 
with the reality, and satisfied himself in every respect as to the practica- 
bility and the utility of reservoirs. 

As the saving of water depends on the number of reservoirs attached to 
a lock, their areal extension, and on the placing of the culverts and valves, 
this matter must be rightly understood, and all dimensions must be fairiy 
calculated, which calculations, however, are very easily performed. I 
offer herea general demonstration of the theory of this object, which fix 
its plainness will easily be understood. 

The number of reservoirs,- attached to one lock, may be one, two, three, 
four, and even more ;. a greater number than four seldom will be required 
and found applicable ; in most cases two reservoirs will answer the pur- 
pose. But there may be locations found where the ground offers suffi- 
cient room, and suits well for the construction of four reservoirs, two oa 
each side of the lock, and where by these means a very great saving of 
water will be obtained. 

The annexed drawing. No. 4, shows the cross-section of a lock of four- 
teen feet lift, with a reservoir of 5.400 superficial sq.mre feet, on each 
side. The Diagrams 1, 2 and 3, are likewise to represent cross- sections. of 
the lock-chamber and reservoirs on each side. By the linearshadin^ are 
represented the different stages which the water will alternately occupy 
in the chamber, and in the reservoirs. The lines A B and S M represeat 
the upper level, and the lower level, in all the Diagrams ; and by the lift 
•f the lock, is to be understood the elevation of the upper level A B above 
the lower level S M. These two levels are bupposed to be alwajs per- 
manent, and not to be altered* 
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Diagram 1. 




To make the case more' simple, it is supposed*that each reservoir is t© 
be as long as the lock-chamber is in the clear, and twice as wide, so that 
the area of each reservoir be equal to twice the area of the cliamber. Let 
the required height which the water wiJi oocupj in the upper reservoir, be 
denoted by the letter x ; the height of water in the lower reservoir, be 
denoted bj y. 

By examining the first Diagram, any one will admit the following 
•suppositions: 

1 . When the valve of the upper reservoir is opened, a quantity of water 
A B C P of the chamber will enter the reservoir and will flow in till the 
■water surface in the chamber and reservoir, C P and P D, form one level. 
Now, suppose this reservoir shut, and the valve of the lower reservoir 
opened, the quantity of water marked by C P Q H will escape and enter 
the lower reservoir, till the water surface is sunk to an equal level G Q H. 
After the lower reservoir is shut, there remains a quantity of water in the 
chamber, marked by the letters Q H S M, which lies above the lower level, 
and of course must be drawn off into the lower canal, in order to clear 
out the boat. 

2. Now, take the case reversed ; when a boat is to pass from the lower 
level to the upper level. After the boat has entered the chamber and the 
lower gates are shut, open the paddle of the lower reservoir, and draw the 
reserved water into the chamber. All dimensions being right, this quaa- 
tily of water should exactly fill out the space S M O K, so that the top- 
water line, O K, and the bottom of the reservoir, I O, be in one level, and 
DO water remains in the reservoir above that level. The boat will now be 
raised to the level of O K. After tlie lower reservoir has discharged itself, 
shut it, and open the paddle of the upper reservoir, and draw ofif its 
reserved content of water. This quantity of water should exactly occupy 
that space in the lock chamber marked by E N O K, so that no water 
remains in the reservoir above the level of N F, representing the bottom of 
ibe upper reservoir. To raise the boat to the level of the upper canal, a 
quantity of water A B E N is yet required, which must be drawn from the 
upper level into the chamber, after the valve of the upper reservoir is 
shut up. 

In the first case, that quantity of water which has actually been drawn 
from the upper level, is marked by the lines S M Q H, the quantity of 
water saved, is marked by A B Q H. 

In the second case, the quantity of water actually spent, is marked 
AB E N; and the quantity saved is marked S ME N. As the area of 
each reservoir is supposed to be equal to twice the area of the chamber, 
the space which a certain quantity of water occupies in the chamber will ' 
be twice as high, or deep, as the space required for the same quantity of 
water in one of the reservoirs. Hence it follows, that 
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BP = 2PN = NK = 2z 
and CQ = 2QO = OS = 2y 

The whole lift A 6, or 

L = AC + CQ + QO + OS 

L = 2r + 2y + y + 2y = 2x + 5y 
L = BP + FN + NK + KM 

L = 2x + z + 2 J + 2y = 5x + 2y 
2z + 6y = 5x + 2y 
4y= Zt 

The quantity and stage of water in each reservoir are therefore required 
to be equal. 

DiAOBAM 2. 
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Let the ratio which indicates how manj timeB die area of the lock-cha» 
ber is contained in the area of each reservoir, be denoted by the letter R* 
so that when the area of the chamber is equal to 90 X 15 = 1350 squan 
feet, let the area of each reservoir be expressed by R x 1350 square; feet 

By examining the Diagram 9, it follows miw, as a matter of coorst, 

that - OS=Rx = Km = Kn = QC = PB= AC 

By adding the different altitudes, which constitute the lift, we fiud 

I L = Rx+x+Rx = 3Rx+ij = (3R+1> 

and therefore, x = 5-^-] — 

3 11+ 1 

which expression gives the stage of water in the reservoirs, provided there 
are two. Without any further examination we can employ the following 
expressions as formulae for the other required dimensions. 

1. The elevation of the bottom of the lower reservoir above ^ j^ 
the lower canal level,or OS = Rx = 



3H+1 

of top-water line of the lower reservoir xj^ 1 j\ l 
r canal level, QS (R+l)x= "^Wj^T 



3. The elevation 

above the lower *>«iicu ict^*, ^^^ y»«.-T- .;^ — « 1 | 

8. The elevation of the bottom of the upper reservoir above 2 R, L 
the lower eaa^l Jevcl, or NM ^ 2Rz = go 11 
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4. The water saved, marked by the space MSEN, orBAHQ o r t 

= AQ = MN = 2 R^r = :LrL± 

3K+1 

5. The water used, is marked by MSQH, or ADEN = SQ /p , ^s r 
= BN = (R+l)x= (^^ 

By examining the formula No. 4 for the water saved 

2RL 
3R+1 

"we find that the saving increases with the ratio R, though not as fast. 
When we suppose R = jo , that is, the area of each reservoir to be infi- 
nitely great, so that x, or the stage of water in each reservoir, will be 
almost reduced to nothing, the formula will then be 

2RL ^odL^ 

3R+1 *" 3QD+T 

As the quantity 1 does not increase an infinitely great quantity, 

.. „ 2qdL 2qdL 2L 2^ 

^^^^"^^^' 3-^-+T=T^ = -3-=3-^ 

The greatest saving of water by two reservoirs is therefore equal to 
two-thirds of the lift of the lock. However, this much can never be gained 
in reality, though we can come near to it, without extending the reservoirs 
too much, which would imply other inconveniences, as increase of cost, 
loss of time, and loss of water by greater evaporation. The foregoing 
result of the maximum of water savinjr will become also visible by mere 
examination of the Diagram, No. 2. We see that when the stage of water 
in the reservoirs, or x = PN = QO, becomes, by being spread over an 
infinitely great surface, reduced to an infinitely small height, the points 
P and N, and Q and O, will be brought so near together, that they may 
be regarded as being reduced to the single points N and O, and therefore is 

SO = OE = EA = 3 L 

and the water saved = SE or BH = | L. 



For a given lift L = 14 feet, and R ,«= 4, or the area of each of the 
two reservoirs to be equal to 5400 square feet, where the lock-chamber is 
supposed to be 90 X 15 in the clear, we find 

^ = 3R+T= 83^4+1= 13 -lOTTfeet 

The elevation OS = Rx = 4 X 1'017 = 4-308 

The elevation NM = 3Rx = 8 616 

Water saved, = 2R.x = 8 616 

Water used = (R-fl) x = 5385 

By means of two reservoirs of 5400 square feet area each, a boat may 
therefore pass a lock of 14 feet lift, and not use more than 5*385 feet 
water, drawn from the upper level, where formerly, without Reservoirs, a 
body of water of 14 feet height had to be used. 

The following table shows how the quantity of water saved, increases 
with the area of the reservoirs, supposing two reservoirs attached to the 
liock; 
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2 R. L 2. J^Tj __ A-5J4S L, 

For R = i the water saved, or g-^qr^ = - - - - "^«^ 

R = i 

R = 3 
R = 1 

R = li 
R = 2 

R = 3 
R = 4 
R = 5 

R = 10 ^* 

R = 103 •• 

R = lOJO *' 

R = 00 

When only one reservoir is attached to the lock, ihe formulsE for afl the 
required dimensions will be found: 

1. The water stage in the reservoir. or 9? = 2R+T 

2. The elevation of the bottom of the reservoir above the ^ j^ 

lower level, is expressed by Rx = 211-^-1 

R L* 

3. The height of the water saved is = Rx = R-li 

(R+l) L 

4. The height of the water saved is = (R+l)x = ^ ^ , ^ 

5. The maximum of water saved by one reservoir is found 

2 OD + 1 2 OD 

By means of one reservoir, therefore, nearly one-half of the lockage 
water may be saved in reality. 

Dli«RAM 3. 




When four reservoirs are attached to the lock, as Diagram No. 3 showi, 
we find the lift 

L = R«+x+Rx+Rx+Rx+Rx = (SR+l)z and 
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oli+l 

"^ 

5 K+l 

2. R L 
Sii + t 

3. The elevation of the bottom of the third reservoir „ _ - 

above the lower level =3Ki= ^' " - ^ 

5 K+l 

4. The elevation of the bottom of the fourth reservnir 

above the lower level = 4 R.x = ^' " " 



5. The water saved ii 



6. The water used is =(R+ l)i 



5H+I 
4 R L 
r,R+I 

f'!+|.. 



ir saved is represented by 

4 OD 



*L 



6 K+ 1 5(» + I 5 00 

This demonstration sliotvs that by means of four reaerroirs atlached to 
one lock, nearly four-finiis of the lockage water that is Vranted hy a 
common lock, mnj be saved. 

DlAGRAU 4. 



The annexed drawing, No. 4, represents a cross-seclion of a lock of 
fourteen feet lift, connected with two reservpirs ; each reservoir lo have 
5400 superficial square feet area. It is immaterial bow the bottom of the 
rea< rvoirs is formed, and it is necessary to hiivc it below the level of the 
culverts, in order to prevent the dirt from beins raised and carried into ihe 
rock-ehamber. The bottom nf each reservoir should be. at least, one foot 
below the mouth of the culvert, or lower, so that at least one foot of water 
remains in each reservoir, after the reserved water is discJiarped. The 
main object in conslruciing the culverts if, therefore, to have the points 
N and O, or the highest point in the bottom of the culverts, so fixed above 
the lower canal level, that their elevation answers the expressions given liy 
the foregoing: formulffi. 

The culverts in the lock-wall embankment are represented in the- 
drawing to be of wood. The culverts in the wall itself must be con- 
Htrueted either in the form of rectangular syphons, or straight linear 
inclined, so that the mouth of the culvert of the lower reservoir opens int* 
ilia lock-chamber, below the lower canal level ; and the culvert of the 
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Bpper retenroir enters the lock-chamber at an elevation equal to 2Sz, 
above the former culvert. The reservoirs raaj be formed either by exca- 
ratioQ orismbanknieut, as the ground suits best. Where the natniBl 
ground is pretty' level and square to the c<*.ntre line, and the lock-waOs 
are to be raised about one half their height above the natural grooiMist 
the middle of the lock, it requires but very little excavation and embank- 
ment to form the reservoirs. It often occuiy that a depression in the 
ground, or a natural basm, near the lock, can be used to great advaB- 
tage as a reservoir, requiring nothing but a little more culvert. Where 
there are two reservoirs, they must be located either, one on each side of 
the lock, or both on one side, as the ground suits best. In the latter case, 
the two reservoirs must be separated by a dam, either foimed by excara- 
tion or embankment. The bottom of the reservoirs, and their side slopes, 
should be covered with coarse gravel or slaty material, if such material 
can be had conveniently, in order to keep the water more fresh and cleaa. 

The paddles are b«st placed in the upper parts of the culverts, as repre- 
-Bented iu the drawing, in order to prevent a great pressure of the wai^ 
from the reservoirs towards tlie lock-chamber, and to keep the water 
safely shut up. The paddles should fit ^^ty close, and Hiore in iron 
frames. 

Whsnever the supply of water is plentiful, the boats may pass the locks 
without using the reservoirs, for saving a little more time. However, the 
excess of time %vliicli is required by using the reservoirs, is very triflmg, 
and the pas-a^re can be eff cted with far less inconveuience and injury to 
the boats and locks, when the reservoirs are used, than when not. The 
objiictions which any engineer has against high lift locks, will be entirely 
removed by the construction of reservoirs. Reservoir-locks will be found 
very useful on slack-water navigation, where it is a great object to reduce 
the number of dams. If in such a case the river bank on the side of the 
lock offers no favorable opportunity, and not sufficient room, irithout 
removing great obstacles, as solid rock, &c. for the'location of the reser- 
voirs, the required width can always be obtained by shifting the lock a 
little more into the river, and by omitting the lock embankment. A bridge 
built ahng the lock wall over the reservoir, will serve for a tow-path in 
this case. The attendance of a reservoir-lock requires no more skill (has 
a common lock, as the state of water in the reservoirs and the chamber 
regulates itself, and the lock-keeper has nothing more to observe than to 
opi^n the pa Idles, and to shut them as soon as the water level gets settled. 
When the upper and lower levels are raised in time of a flood, the water 
will then occupy adiffcient slate in the reservoirs, and the contemplated 
saving of water will not be obtained exactly. In such a case, howevei, 
to save water is no great object, and the reservoirs will prove just as 
useful in all other respects. 



Second Report of the CommUsioners appointed to consider and recomtmend 

a Gchcral Si/stem of Rai 'ways fur Ireland. 

We have received this valuable document, and examined it with much 
pleasure. It contains a great mass of useful professional informatton, 
from which we shall draw at times for the benefit of our readers. That 
part which relates to Atlantic Steam Navigation we give entire, and 
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although written before the success of the experiment was determined, it 
contains many valuable suggestions for farther examination. We recom* 
mend the subject of reeling paddles to the ingenious mechanic, as worthy 
of experimenr. 



Inquiry into the Practicability of a l^bteam Navigation to Ameiica* 

Although the experiments for effecting a steam navigation with 
America are actually in progress, it may be some time before tlie difficul- 
ties and inconveniences that must be experienced at first, will be removed, 
and it may be, consecpiently, of some >cMvice to offer the few observations 
which, in compliance with our in:<tnicii(>us, we had already drawn up, on 
the circumstances and principles alieciing the pnicticabiUty of the voyages 
by steam. 

It is a subject which has been discussed with great earnestness, 
by different parties ; and statements, «^reatiy at variance with each other, 
have been made in support of the oru; and of the other side of the question. 

As it is necessary to have some detcriiiitiate distance in view, we shall 
select Cork Harbor as a point of dt parture ; for it may be observed, that 
if the voyage he practicable from that port, it will be so likewise from 
Berehaven, Valentia, the mouth of the Sliannon, as well as from other 
Western harbors of Ireland; and on the other hand, the difference in any 
of these cases is so inconsiderable, with regard to the whole distance, and 
the facilities for entering and leaving so nearly equal, for steam -vessels, 
thai we can scarcely consider the voyage as practicable from any one of 
these, and impracticable from Cork ; besides, as we have already 
remarked, that if it be found practicable from Cork, it will be equally .so 
from London, Bristol, or any other Englisli port ; because this may always 
be made the ultimate point of departure, where the ves^^el may receive her 
final «ea-8tores, her coal, the mail, arid such passcnt^ers as may prefer to 
join her at that place. Now, the distance from Cork to New- York is 
about 31)00 miles, and two questions present themselves in connexion with 
this fact, na^nely : '* What is the greate^it distance we may consider as 
falling within the present capabilities of the most powerful and best ap- 
pointed steamers ; and what increased capabilities have we a right to 
anticipate from the continued progress of that steady course of improve- 
ment which has hitherto accomplished sd much T' 

In the first place, wiihout any reference to improved means, it may h% 
stated as the result both of theory and practice, that the larger the steam« 
vessel, or the class to which a steam- vessel belongs, the greater (all other 
things being the same) to her capability for speed and length of voyage. 

To look at the question theoretically, it is clear that the means of stow- 
age will be, at least, proportional to the tonnai^e, which latter will vary 
as the cube of the din^ensinns of the vc3>el, while the resistance will only 
vary as the immersed section, which is as the square of those dimensions; 
consequently, if the power of the engines and consumption of fuel, be 
made proportional to the tonnage, the speed will he greater, and the du- 
ration of the voyage in time bei^g tiie same, the length of the voyage, as 
regards distance, will be in the same ratio as the speed. 

On the other hand, if the power of the engine be only increased pro- 
portionally to the resistance, that is. to the immsrsed section, then the 
consumption of coal per hour being increased in a less proportion than 

47 
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the meant ofsto\ra'jL*,it is obvious that with the sanic velocity as be forr.tlic 
fuel will la5t lotijrer, and the leii^li of the voyage » both iu time aijd dis- 
tance, will bci proporiioiially greater. 

To illiistraie this in uimhcTs, and to «how ilie efu'cis of ad'»p;in:^ »b* 
one or tilt; oihcr of ihetc means, we will take a vessel of any given trmita'jt^. 
a» for example, ^Zo lonji, and as^unie het to have a ceriAiii mediuiii rate 
of steaming, siXVy ei;:!it nautical miles per hour, and ihiit her fuel will ia?t 
her 19 da\ &, the wliole iLiigth of f.t^r voyage bfi#: j, therefore, 3G4S nji*e«, 
(whiclt are the numbers specifically stated by Captain Anstoii, of H. M- 
Steam Sloop, Medea,* as exhihiiinsr ibc capabilities of that respel), and 
let us inquire what would he the capabilities of another, on the »ime njc- 
del, of ItiTi) tons in point of distance, s ipposing, first, her power increased 
proportionally to Iht lo.nnaiie, and secondlji that it is increased propor- 
tion ^!lv to the ro>i5;tance, or to the tran>ver:*e section. 

To double the tonnnt^** of a vessol. preserving the same proportions, 
her linear dimensions mu:ft be increased, as 100 to 12*J, or as I to the 
cul)e root of '/2. 

ConseqnuMiily Iier sectional area,or resi-tnnce atthesame,is as 110 to 1»*3S 
And her tonnage, «towaj:e, &,c., as 100 to 200 

Now, in the tirst case, the power beins: as 201), and the resistance as Io8, 
the increased force per square foot of the section will he as lo6 to 200; 
and the resistance overcome in a i^iven time Ix.'inff as the cube of Uie 
velocity, the sj>eed will be increased as in the ratio of the cube root of 15^ 
to the cube root of 200, or as 100 to lOS, and the length of the voyage, iu 
regard to distance, %vill be greater in the same proportion. 

In the second cai-e, viz., increasiiii: the power of the engines only in 
proportion to the? h( ^nional, the velocity will remain as in the former 
vessel ; but the ))roportional consumption of coal will be less in the ratio 
of 200 to 15*^, and consequently the length of the voyage in distance will 
be increased as \o^ to 2U0, or ar* 100 to 120. 

Hence, the capabilities for distance of a vessel of double the tonnage of 
the Medeji, would be, according to the first arrangement, 3,939 miles, 
and according to the latter, 4,641 miles. 

It may not, at first sight, appear obvious, how it happens that so great 
an increase of distance should arise out of this difference in proportioning' 
the power of the on;',iiu.»g, but a little reflection will show that a large 
proportion <.f fuel is expended m obtaining the last portion of any acquired 
velocity. In fact, speed is almost the only quality which has hitherto 
been considered v/orthy of attention, in a steam-vessel, the consumption 
of fuel having been seldom or never regarded. IVothing can be more 
obvious, however, than that speed can be purchased only at a great cost. 
The resistance varying as the square of the velocity, to raise the speed, 
for example, from 8 to 9 miles per hour, requires an increased consump- 
tion of fuel in the ratio of 04 to 81, to go the same distance, and of 512 to 
729, to stenm for the same time ; or, which is the same, to increase the 
speed one-eighth, requires an increased consumption of fuel of one-fourth, 
which necessarily leads to a great sacrifice in respect of capability of 
distance. 

This result, although su.Ticiently obvious in a theoretical point of view, 
seemed to require confirmation by experiment; application was accor- 
dingly made to the Admiralty to permit a trial on one of the government 
steamers, and the result fullv confirms the above theoretical deduction. 

♦ Sot' detain An^^on's Itrport to llic Aduiiial'jj jN'ote G. 
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The only means which pres<»nted itself of makinnr the trial experi- 
incutally, was hy using tlie steam at a reduced pressure, viz., by reducing 
the pressure, shown by the steara-gange from 3 J lb. to ilk, or the whole 
pressure, including the atmosphere, from 18 lbs. to l5|lbs. With this 
reduction of power, the velocity was reduced only from 8*08 miles per 
hour to 7'96 miles per hour. The number of strokes was reduced from 
2 J- to 23, and therefore the effective steam power eipended 18 X 24 J to 
J of X 23, or as 103 : 79, the speed was reduced as 100 to 96 (see Mr. 
Barlow's Report io the Admiralty, Note F). 

It appears, therefore, that in order to allow a vessel to perform the 
longest voyage with a given consumption of fuel, we must not urge her 
on all occasions to the utmost of her speed, and there can be no doubt, 
that as soon as the question becomes,*' How to go the farthest," the inge- 
nuity of our engineers wi.l l>e as successfully eujployed in increasing the 
capabilities of a vessel for dii-tance, as it has hitherto been in increasing 
it for speed. 

Of course, the means of reducing the power above spoken of, viz., by 
reducing the steam pressure, is not supposed to be the beat way of effocting 
the object ; it was had recourse to in the experiments as the only one 
urhich readily presented itself; the same purpose would probably be 
eflTecterl in practice, by using the steam more or less expansively ; and we 
learn that this is proposed to be done by a peculiar construction, both in 
the engines of the British Queen, building for the British and American 
Steam Navigation Company, and by Messrs. Maudsley and Co., who are 
now makinjj those for the Great Western. 

There is also every reason to expect that much will be effected in point 
of increased sp(»(3d nt the commencement of a long voyage, and during 
the voyage, witlntui incurring an additional expense of fuel, by the inven- 
tion of some ready means of reefing the paddles. At present, taking the 
most powerful of the government steam-vessels, as for example the 
Plioenix^— iier immersion, with a full cargo of coal and sea- stores, is 
between three and four feet more than at the end of the voyage, when 
all are expended. Her paddle-boards are, therefore, wholly immersed 
and .smothered at the beginning of the voyage, in order that they may be 
at all efficient at the end of it. The consequence is, that an immense 
amount of power is expended, besides all the heavy shocks which the 
engine sustains, by the boards at the most unfavorable angle. 

Now, if means should be devised of remedying this evil by a ready 
method of reefing the paddies, there can be no doubt that at the com. 
mencement of a long voyage, the boards would be brought up two or 
three feet nearer the axle of the wheel, and be gradually expanded as the 
vessel becomes lightened ; and on other occasions, of favorable weather, 
as much skill would be exercised in managing the paddles, as is now 
employed on the sails and rudder all which would tend to increase the 
capabilities of a vessel for the performance of a long voyage. 

We are aware that certain forms of paddle-wheels have been used, with 
a view to preventins: the shocks the engine sustains in the cases to which 
we have alluded ; but those consist of a number of moving parts, liable to 
derangement and accident, and difiicult to repair, which seem to render 
them unfit for a long voyage. There are also other propositions for alter- 
ing the form of the wheel, viz., by replacing the persent whole paddle 
board, by two or three more new boards, set in certain steps, to meet the 
water at the most favorable angle, under (he medium state of the vessel, 
and experiments are at this time being made at WooJwich, by order of th# 
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admiralty, to ascertain the advantages of tiiis proposition. We are bow- 
ever of opinion, that the great dilFiTence in the state of the ve«»sel between 
her starting and the completion of a long voya;'e, rtqiiires that lier padd!e#, 
whatever may be their form, should he adjustahlH according to circoin* 
stances, not only of the ladin*; of the vessrl, but of wind and weather. 

It appears also by recent exptiimoiiis made by order of ih*^ admiralty 
that great as are the improvements which iiuve been made in tlie differem 
parts of marine en^^ines, and in the construction and appointments of tire 
vessels, there sull remains much to be «tilc<cd, particularly in properiy 
proportioning the size of the paddle boar^Is to ihe power cf the engine. 
From the experiments alluded to, it has been found that by gradually re- 
ducing the area of the paddle bonrd from li2^ fret to less llian 8 feet, the 
speed of the vessel (the African) was ai every step increased, and that it 
was only when the board was reduced to liitle more than six feet that ibe 
speed began to decline ; and even then, it wos greater than with the board 
of V2\ feet. This result is certainly extraordinary, but it is not \e^s true 
nnd important — while it shows how much s^ill rt^mains to be effected, and 
how much we have reason to hope for from the exertions and ingenuity 
of our engineers. 

It may be observed, that the admiralty, acting on the facts thus elicited, 
bas ordered the African to' be furnished with paddles, consisting of two 
boards each, the whole of which is only 6 feel IC^ inches; wheieas tbe 
whole paddle was 12 feet 3 inches. 

The Rhadamanthus has al.^o had her paddles reduced . ne-fourtb. 

There can be no doubt, therefore, that the paddle boards hitherto em- 
ployed have been generally much larger than is required, and that vessels 
have been unnecessarily shaken and the engines strained in consequence, 
for it appears that this kind of motion is no less remarkable than the ob- 
served increase of speed. 

We may remark that the experiments above alluded to, on the African, 
were made on the River Thames, and many persons, in consequence, felt 
great doubt as to the effect of such small paddles at sea. It is therefore 
satisfactory to us to be able to state, on the authority of a letter frcon 
Captain Beechy, R.N., who has now had several months experience, that 
the boards have proved equally effective at sea. On one occasion u trial 
was made by addinir a third paddle to each radical bar, and the result was 
a considerable imminution of speed. 

Improvements are likewise in prosrress, in respect to the form of con- 
densers, and in many other matters relating both to the ves.sei, and the 
Engine. 

There are also other considerations to be attended to ; the flues of the 
boilers will require cleansing ; although from some facts that have come 
to our knowledije, this is not so frequently necessary as has been supposed. 
We have instances of a vessel steaming for eleven days, without cleansing 
ber flues, and with but little diminution of draught ; and it will he seen by 
referring to the very valuable remarks of Captain Austin, (note G.) that 
this operation is not essentially necessary more than once in seven days, 
or perhaps even during the voyage to America. And we understand it 
was proposeed by Messrs. IMaudsley & Co., to form the boilers of the 
Great Western in four distinct parts, at eighteen inches from each other, 
which will allow of any one being thrown out of work — to be emptied, 
filled with cold water, and cooled down so as to admit of its being cleaned 
without its interfering with the working of the engine, a time being, of 
tfourse, selected for this operation, when the vessel shall require the least 
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assistance from steam power. The same principle will nlso be followed 
in the boilers of the British Queen. 

Weighinj; nil these circumstjuices, and relv ins: on tlio irnnieiise resources 
of mechanical skill which tliis country posst sscs, we can entertain no 
doubt tliat means will be spet dily devised, of iconcmiisino the consump- 
tion of fuel, and of making the best use of that which is expended, so as to 
give to steam vessels a greater capahihty than is necessary lor cro^^sing 
the Atlantic, and thata voyage from Ireland, as the point of djpirture fn' 
America, is already fidly within the powers of steam navigjition to elfect. 
We liave hitherto spoken of a vessel, as a steamer only, but it is to be 
presumed that she will gain much by the power of her sails. It appears 
that the steaming powers of a vessel are by no means incompatible with 
possessing good sailing qualities. Referring again to Captain Austin's 
report, it will be seen that the sailing rate of the Medea, when on a wind, 
in a strong, single reefed topsail breeze, in smooth water, is 8 knots per 
hour, and in a moderate quarterly «fale, 11.} knots; and that her tacking 
may be depended upon in strong breezes, in sea, fidly equal to a sailing 
vessel of war in light winds, when she has sterrage way. Again, it is 
stated that in treble reefed topsail breezes, while cruising with the squad- 
ron, we have found to wear considerably upon them, showing the advan- 
tage of the great quantity spread in the fore and aft sails. fSee note G ) 
There is therefore every reason to expi-ct, even in an outward voyage, 
that a vessel pro;>erly consirucied and rigx^-di will benefit greatly by her 
sails; and it is of the utmost importance that she should, in such case, 
save her fuel, or use it in the most economical manner. 

In the Medea tliere is an tjasv mode of disconnectinir the wheels from 
the engine, and under llie most favornhic circumstances the forincr are let 
to run loose, and the enjrines stopped ; but Caj tain Austin would prefer, if 
it were always practicable, to reef the lower boards, or t«» remove them. 
He also recommends on other occasions, for the sake of economy, to 
employ one engine and set of boilers, with their fires, &-c. ; and a similar 
proceeding was adopted by the Captain of her Majesty's Steamship 
Pha^nix, when he found that three.fourth speed was obtained with one 
half the fuel ; but the means provided in the engines to which we have 
referred, will effect the objects here contemplate^!, much more conveni- 
ently, by using the steam more or less expansively, as circumstances may 
require; and by a judicious application of tliese means, no doubt 
great economy and great advantage will be obtained. 

Being desirous of obtaining all the practical information within our 
reach, on this important question, we have called for and been supplied 
with a report from Lieutenant Davis, R. N., commanding II. M. Steam- 
packet Gleaner, who has been accustomed to steam navigation for eigh- 
teen years. This report relates to many points which do not properly 
belong t<» our inquiry, but in that part which relates to the capability of a 
steam vessel to cross the Atlantic, we find that it agfrees with the reports of 
Captain Austin, Captain Oliver, and others, in enforcing the condition of 
his urging the vessel to her greatest speed ; of economizing the consump- 
tion offuel when the sails are available, and of saving the fuel altogether, 
under strong adverse circumstances. We may remark, indeed, that 
Lieutenant Davis recommends the application of a lower amount of 
of steam-power than we have found to be the general opinion, but this is 
only a diflerence in degree, not in principle. Of the capability of a vessel 
to perform the voyage, no doubt is entertained by any of the above expe- 
rionced officers, provided only that the commander be a man of judgmenti 
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and one well acquainted, bj practical expcrif*ncc, with steam navigaUoa. 
Tlijre will bj, un.liubiedly, consilerable difference in the time, between 
tbe uutward and homeward voyages ; but without the light which expe- 
rience can throw on the que.ntion, it would be impossible to compute with 
accuracy what the amouni of that (iiHerence may be. At present, wdi 
the s.iilin«j packets of the firj^t class, between Liverpool and New York, 
the average tiiiie outward is 36 days, and homeward 29 days. It will, of 
course, b« much closer, wlirn steam is employed. 
^ In order to form a pr.ibahlp csrirnri'e by crunparison, we hare ascer- 

• tained that the mean time of our Mi'diter-im**an packets and Copf 

Finistene is 74*4 hours, and from Capf Finisterre tc» Falmouth, C:i^* 

hours. The former, being the mean of sixteen passages, and the latter Irir 

^ twenty passages. We have aUo obtained a return of H. M. Steaic- 

packers, to and from Liverpool and Kinjjsiown, for the first six montiif 
from January to June, I8J7, both included, and it will be seen, bj refer- 
riiij^ to Note f, that the difference of time is only 3 J minute?; the mean 
time beincr 13 hours 15 minutes ; and the m^an speed, for the whole time, 
nine nautical miles per hour. Aow, as the difference of these tiracs, in 
both case9, is due to the prevalence of Westerly winds, and as it is to tbe 
same cause we must attribute t!ie anticipated difference in the passage to 
and from Ireland and New York, we are pi^rliaps justified in as-umiD^, 
that the powerful steamers, such as the British Queen and Great Western, 
will perform their return voyage in 14 or 15 days, and their outward 
passau^e in 16 0|^ 18 days 

VV^e therefore repeat our firm, deliberate opinion, the result of »io?t 
careful and anxious inquiries, that a transatlantic navigation by i«tcaro. 
between Great Hritain and America, is practicable, and that Cork is, ar 
present, the most availabie Irish departure. 

Note F, — Erpcri^nents on Slsam Vessels. 

Letter from Mr. Barlow, to Sir John Barrow, Bart. 

Woolwich, 7ih November, 1836. 

Sir : — I be^ to inform you, that agreeable to the permission given roe 
by my Lords Commissioners. I thisday, with Mr. Ewart, made the experi- 
msnt sujrflrested in my former letter, on the Echo steamer ; there being on 
board 4S tons of coals, and stores for channel service. 

We found the pressure of steam in the boilers by the steam gauue, 4 
pounds per inch, and by the usual trial ascertained the main speed, per 
hour, to 8 42 miles 

The steam was thin, as suggested by me, and reduced to 1 J pounds per 
square inch, as shown by the same gauge, and the mean speed, found as 
before, was 8 46 miles per hour. 

The result is certainly extraordinary. I anticipated a reduction of 
speed, but less in proportion than the reduction of fuel. We found, how- 
ever, no clianjfe of speed, or if any, in favor of the reduction of fuel. Every 
thing was satisfactorily conducted. The time was taken by two persons 
independently, and Mr. Ewart attended to the steam gauge and manage- 
ment of the fire. 

Although we could not tell the exact difference in the quantity of fuel 
consumed in the two cases, it was obviously much less, as indeed it ought 
to be, seeing that the quantity of steam used was nearly 26 per cent, less. 

The experiment is therefore well deserving of attention, and as it may be 
repeated with only about an hour and a half additional time, whenever tbe 
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isual experiments on the speed of the vessels are made. I have reason to 
lope that their Lordships will give directions to thctt effect ; and I shall in 
hut case feel my sell much obliged by being furnished with the results. 
i have the honor lo be, Sir, your obedient servant, 

[Signed] PETER BARROW. 

Copy of a letter from Mr. Barlow to Charles NVood, Esq., M. P.. 

Woolwich, 2d March, 1837. 

Sir: — In comf.liance with the request of Sir Charles Adam, I beg to 
forward to you a concise abstract of ray experiments on II. M steamers 
b^cho and Lightning, and the conclusion I draw from them, although per- 
haps, they require to be confirmed by one or two other experiments. 

it is well known that the resistance of water to a body mo\ing in it, 
increases much more rapidly than the proportion ol the velocity, and 
therefore that the quantity of fuel requisite to increase the speed to any 
given velocity, as for example, from 9 miles to 9J miles, would be much 
greater than in the latter proportion ; in fact, that by being content with 
the former speed, the same fuel would, in some cases, carry the vesKeJ 
100 or 200 miles further than with the latter. 

This was my theoretical view of the subject, and by permission of the 
Lords Commissioners, I put it to the test of experiment in the two vessels 
above named, and the result was, that by reducing the power, and there- 
fore the expenditure of fuel one-sixth, the speed was reduced only one 
twenty-fourth; aad this result is in a great measure confirmed by the 
prior experimenis of Captain Oliver, on M. M. steamer Dee. 

I consider, therofi)re, that it would be desirable that the Captains in 
command of II. M. steam-vessels should be made acquainted with the 
fact, and that they should be recommended, when their vessels nr** enj- 
ployed on services which do not require the greatest sjiefd, (at all cojii) 
and when wind aiid weather are favourable, to work with llieir j<teani 
gauge at not more than one pound above the atniospliere. This may be 
done by allowing their fir -s to act with less ener^^y, without requirini:: any 
other change, and the full power will be always at canimand, if any 
circumstanc,es!iotild require it. 

There can, I think, be no doubt, that this practice, in such cases as I 
have supposed, would allow the same distance to be run pt 9 miles per 
hour, with one-eight fuel than if the speed were forced all the voyage to 
W;J or 9^ miles per hour. 

1 have the honor to be, Sir, your obedient servant, 

PETER BARLOW. 



Phi-niahhig. — Triumph of Machinery, — At INTessrs. D. F. Taj lor and 
Co.'s patent solid-headed pin manufactory, nt^ar Stroud, the machinery 
simultaneously performs the various functions, with little noise or elfort 
while converting the rings of wire into pins, without the instrumentality 
of any maiuial assistance whatever; for while one combination of the 
machine is drawing forward, and straiffhtenin'j" the wire, and cutting it lo 
the required length, another apparatus is forming and smoothing the point, 
a third compressing and shaping the head,' and a fourth detaching and 
drawing out the pin in its finished state, which falls into a receiver pre- 
pared for it ; thus forty-five pins per minute are made by machines, while 
the whole plant is producmgthe almost incredible number of three miilions 
two hundred thonsand pins daily, exceeding nineteen miilions weekly 
throughout the year. — Minivg Jour, 
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J^cw lUaterid tj ba appltdto DweUin*T Houses ^ to render them cap€tlk §f 

Tcshti'isf Fire. 

About the middle of Xoveinber, 1837, the scientific world was soibc 
what sturtl^'d by obbcrvin^, in the newspapers, an announceiu«iit that a 
discovery had been made and perfected, of a material to b«s applied to 
dwelling-houses, capable of entirely resisting the action of fire ; that an 
experirarnt was to be made to prove its efficacy, at White Coodeit 
House, Nov. 25, JS37 ; and that the jiresence of all parties concerned 
was requested to view the exhibition, it might have been supposed tkas 
the answer to this appeal would have been universal ; and, as parties 
generally attend where there is noihiiig to pay, and they really are inter- 
ested, that half London would have been present on the occasion. Bui, 
unfortunately, Jolin Bull has had '* Wolf!*' shouted to him so often d 
late, mighty discoveries have turned out '^such fantastic tricks/' that be 
ai gro wn very sceptical indeed. There was, however, a tolerably n*.- 
inerous party collected at White Conduit House on the day of experi- 
ment; some, of course, interested in its success; others, perhaps, equatJj 
so in its downfall. The material is, in appearance, a cement, and. like 
it, may be applied with the (rowel, or with a brush in the manner of paiuL 
Mr. Dewitte, the inventor of this composition, considers that it sbotild 
be applied to the timber of a house while building, about a quarter of 
nn inch thick ; or it may be employed instead of the common plaster 
now in use, as it can be worked with equal facilty, and polished and 
painted the same. Sufficent quantity has not yet been prepared to form 
nny certain estimate of the expense; but he considers that the cost of 
preparing'the whole of the timbers of an 8 or 10 roomed house wooid 
not exceed 30/. or 40/. For the experiment, two little wooden boaset 
had been constructed ; the one prepared interiorly, wiih the exterior joK 
washed over to sliow the n.iturii of tlu^ composition, and the other left in 
its n.itural state. These were filled with shavinjjs and fired : the one tkh 
prepared was, of course, iimuedialely one mass of flame, while the other 
resisted every etfort to ignite it< It was (k'lightfnl, at this moHient. to 
Watch the disappointment of the oppositionists, who afterwards took an 
unfair ad vantaije of a neglect on the part of the proprietors. When the 
burning mass of the unprepared house was at its greatest heat, they b'l- 
flied themselves to turn it round close upon the other building, througb 
Mr. Dewitte assured them that the exterior of the building was not pre- 
pared. After some time it begun to burn, and they gloried in their tri- 
umph, until the one buildinfr, having b irnt itseli' out, dropped to llie 
ground, and discovered the side of the other partially burnt away, but 
with the inside coating and the rest of the build nig as perfect and un- 
harmed as if it had never been touched, notwithstanding the furnace 
heat that had been applied to both sides of it. The per£oi>s assembled, 
among whom were Mr. Barry, and other ci.i'nent architecs and a^cien- 
tific people, declared themselves perfectly b.i *=ried of the complete suc- 
cess of the material : the only hope expressed \. - to see the experiment 
tried on a I irger scale, wlien the proprietors she..! He better prepared for 
it. Convinced of its ptrfcct etliciicy and value, i 'rust they will imme- 
diately set aho'it preparing a more extensive trial, to prove to those who 
are so anjcious to throw coid water on ilie invention, that it is of no more 
use in stopping their pro^rress, tlian it would he in sloppnig the progress 
of the flames when wc shall enjoy t!ie seci:rity of having our houses pre- 
pared with their compo?ition. — J. Detcuher^ 1^37. Arch 31ag. 
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M'^^i Russian Railroad from St Petersburg to Zarskoe-Selo dnJ PaW'» 
lotosk^ established by imperial decree of ^\st March, 1836, and carried 
into execution by a company of shareholders in Russia^ JEngland and 
' Germany, Translated from the German, 

Coiitiiiued fVom page 355. 

The works executed on the whole line in the course of last year are de- 
tailed in the Chevalier's Third Report as follows : — 

The Drainage of the lauds on each side of the railway embankment 
ifiras effected the first thing in the spring, by intersecting them witb 
trenches, which was the more necessary as a great part of the railway 
runs on a mossy toil, the drainage of which, and particularly that part 
ipv^here it passes through the bog of Schuschars, had been commenced at 
a great expense in the reign of the Emperor A lexander^ but not completed^ 
By this trenching, which cost nearly 30,000 rubles, the grounds to the 
right and left of the line were drained and materially improved. The rail- 
"way, as it was projected by the Chevalier, lies wholly on an Embankmentf 
the average height of which is lOa feet, or 14 feet of earthwork, if the 
depth of the trenches (2 J feet) be included. This height was adopted to 
facilitate the sweeping off of the snow by the wind, an object much as- 
sisted l»y the forests having been cleared for a breadth of 420 feet, and by 
the straight line of the railway. In Russia every turnpike road passing 
through a forest has a clearing of 3]0 feet on each side, and the same 
privilege was granted to the company for this railroad. 

The embankment contams 77,000 cubic f ithoms, of which 61 ,876 cubic 
fathoms, or,779.703 cubic yards, were finished last year ; therefore about 
10,000 cubic fathoms rdmain still to be raised. As this work was not 
commenced until the 9th May, and continued only until the end of Sep^ 
tember, it being the custom of the labourers to l«ave off work in the early 
part of October, in order to return to their homes, to which many have ta 
travel hundreds of miles on foot, it follows that the remainder can be com- 
pleted within the first two months of tlie thaw in the spring of 1837. 
There is the less doubt of this, as the greatest confidence has been created 
in the contractors and labourers, by the pecuniary arrangements adopte%l 
by the Directors, All the payments were made weekly on the spot, in 
the presence of the workmen, and every account was made up immedi- 
ately work was over. This will naturally induce numbers to return ia 
the spring, and speedily finish the remainder of the line. 

The Bridges arc built of wood, as is customary in Russia ; only the 
one over the outer canal, on account of its large spans, has stone piers. 
Thirty-four wooden bridges were fmished last year, and the piling for five 
more completed. At the bridge over the canal, 93 cubic fathoms of ma- 
sonry remain unfinished ; two smaller wooden bridges have not been be- 
gun, but all the forty-two bridges will certainly be finished early in the 
spring. 

The embankment will be covered by a bed ofQtone rubbish and ballast, 7 
feet wide and 15 inches deep, on which ane placed the t:ross pieces, or/tm- 
ber sills, \0^ feet in length, and 14 inches wide, to which the pedestals and 
rails are fixed by pins. The difiiculty of conveying ballast by waggons 
to a line, mostly through a boggy country, prevented a sufficient supply 
l>eingriin on the embankment last year; the deUvery is therefore now 
taking place by the sledge road. 

O^ the Sleepers, above one-third has been already delivered, and the 
rest of the supply is now in course of delivery by sledge. 

Rails are laid down from the terminus of the line at Pawlowsk t6 Zar- 
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skoe-Selo and Kusroino, 7^ wersts, and in three other places rather mmv 
than } werst — in all, therefore, 7 English inihes. B/ the eiMl of Jol^, 
f8d7, at furthest, the laying down of the remaining distance. Hi miki, 
will be finished. 

The Vauxhall building at the end of the railroad, has been conslraote^ 
almost in the centre of the magnificent park of Puwiowsk. It is knowB 
that this park is three miles and a half in length, and nearly tiro and a 
half miles in breadth, and that, in point of sttuntion, it maj be considered 
one of the finest in Europe. The company's building there is intended 
tb receive the St. Petersburg public visiting the Park ; it has a frontage of 
350 feet, contains six saloons, two consen'atories, forty apartments to \m 
let to the public, and twelve rooms for the hotel keeper and his senranis^ 
A steam engine of eight horses* power forces the water into a cistern al 
the top of the house, whence it is conducted, properly filtered, by pipes to 
the different parts of the building, supplying also a fountain in the gnuid 
saloon, and two other fountains outside. A gallery 32 fathoms in length 
leads fron^the railway to the building, so thnt travellers, arriving in raiof 
or snowy weather* may walk into the house dry. The building of this 
colossal edifice, which has a stone foundation, but is otherwise buih of 
wood, was not commenced until the 7th July, but made so rapid a pco- 
gresS| that befoi^ tlie end of September the roof of plate iron was already 
laid. During the whole of the winter the work in the interior was carried 
on, ami fires were kept up daily to dry the walls ; early in the spring the 
stucco and other work will be begun, so as to fit this building for use at tbt 
opening of the wht>le line in July, 1837. 

At the Zarskoe-Stlor station^ two well aired sheds^ each 103 feet io 
length, have been- erected, the one for three locomotive engines, and ibe 
other for sixteen railway coaches ; here al?o one of the English weighing 
machines has been put up. The stone foundation of the station and hotel 
300 feet in length, was finished in the autumn, and the upper wood woHk 
proceeded with during Uie winter; it will be finished in the summer of 
1837, without fttil. 

The erection of the Teiminus in SU Petersburg^ consisting merely of 
spacious premises for the reception of pas.'engers, sheds or locomotivrt 
and railway carriages, work f hops and dwellings for the ofiicers, is now 
commenced, and w 11 be completed^ this summer. 

On each station a high tower of stone and brick will be erected, and rm 
each of them will be placed one of the London turret clocks, the four 
transparent dais of which will be illuminated from the inside at nighL 
The stations will also be lighted by reflectors. 

The railway within the town of St. Petersburg will be double find tnhlf 
railed^ but for the remaining distance will have only a sing'e /tii<, pro- 
Tided with numerous sidings ; the ground has been at once taken for a 
double track. As the railway outride the town, for sixteen Ergliiih miles, 
Inrms a strnight line, and as the English clocks at St. Petersborff, Zarhkoe- 
Selo ar d Pawlowsk will correspond, a single line of rail:^ will for the pra- 
sent sufiice. On an increase of irnfiic a second line can immediattly be 
added. 

As was before observed, the imperial grant was signed the 21'st March, 
1836, whereupon the Chevalier von Gerstner set out directly for Engiind, 
to order the rails, locomotives, carriages, &c. Slc. ; on the 9tb May the 
embankment ^vas begun ; on the 27th July the first English vessel with 
rails arrived at Cronstadt, and on the 27tli September a distance of 3§ 
^^rsts of the railwviy, from Zarskoe-Selo to Pawlowsk, was opened- 
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The locomotives not having arrived, horse power was made nee o£ 
-On the 3rd November the opening of the railway by the firit locomotive 
•ensued ; sinc*^ which the distance between Pawlowsk and Kusmino^ 
about 4J miles, has been periodically traversed during the whole winter, 
on which occasions ihe concourse of people was very great. 

The locomotives performed their duty in the most satisfactory manner, 
for they were driven whilst the thermometer shewed 18° cold by Reau- 
mur, (»'5^ by Fahrenheit) in liigh winds and rain, and on the 4th January, 
during a terrible snow storm. Besides passengers, the trains have con- 
veyed horses, sheep, pigs, large timber, w^ood for fuel, and every descrip- 
tion of equipage, placed on their respective lurries and platforms. Hither- 
to, no obstruction of any kind has occurred, nor has a single rail broken. 
Every one was convinced of the security afforded by tiie gage that had 
been adopted, and how much it contributed to the ease of the traveller^ 
for although the road had been only just made, and consequently the em- 
bankment could not have settled much, the motion of the carriages was 
so gentle, that those who had visited the English railways, wluch bad been 
opened for years, expressed their surprise, and highly approved the intro- 
ductioa of the wider gage. 

The anxiety of the public to attend the raihvay excursions was so great, 
tHat, for instance, on the 24th January, there were lb33 passengers, al- 
though every one, in order to join in them, had first to come from St. 
Petersburg to Pawlowsk, 19 miles, and pay ISs. to a guinea for a sledge* 
A very favorable result may be calculated upon so soon as the line is car^- 
ried into the capital. 

Each locomotive has six wheels, of which the middle or driving wheels 
are six feet in diameter ; the weight of a locomotive is 270 cwt. English, 
and of an empty tender 93 cwt. ; an empty half open carriage with 24 
seats, weighs 78 cwt. ; an empty coach with 30 seats, 63 cwt., an open 
waggon with 40 seats, 47 cwt. The whole weight of a train with 250 
passengers, is about 1600 cwt. 

To each locomotive, two plough shares are attacl^ed for clearing awaif 
the snow, and twd brushes befoi;e the first pair of wheels, and four others 
between the next to sweep the snow clean off from the rails ; but as the 
snow in Russia is finerj and more in the nature of sand than that of other 
countries, it does not ball ; the snow apparatus has, therefore, hitherto 
not been made use of, as the snow has invariably been swept clean off 
the embankment by the wind, which generally blows strong in the neigh- 
bourhood of St. Petersburg. 

In the park of Pawlowsk alone, wiiere the trees have been felled only 
to the width of foar fathoms, and near the station at Zarskoe-Selo where 
the line is sheltered from the current of air by the building, the snow was 
cleared away by labourers, but the expense thereby incurred from the com- 
mencement of the winter, did not quite amouQt to 300 rubles banco« 
about £12. 

After the Chevalier von Gerstner, in his Third Report, positively in- 
sures the opening ef the whole railroad from the station on the Fontanka 
to Pawlowsk, between the 15th July and 15th August, be adds, with re- 
ference to his management — 

** Whoever will bear in mind that the Imperial Decree was dated on the 
21st March, 1836 — that until then I could not take my departure for 
Belgium and England, for tlie purpose of giving the orders in those 
countries for the railway materials — that these orders came when the 
English manufaclories and iron works were occupied night and day* to 
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the utmoit stretch of their capabilitiei ; wkocYer will bear in mind thmt the 
^ge of the English railwajs is 56^ inches, whist ours is 72 iiicbes, acd 
therefore that not a locomotive, not a carriage or a turntable could be pur- 
chased and imported that had not to be planned and have new modeii 
expresslj made for it, after which, and not until then, the various raa- 
chinerj could be put in hand and made ; whoever will furtlier cuosider 
that everj rail and piece of machinery, when finished, had ta be convej- 
ed to some seaport town, there to he shipped for Cronstadt ; on its arrivai 
there, to be transhipped into lighters, to be brought on the Fontanka 
canal to St. Petersburg, again unloaded, and, frequently on the worst of 
cross roads and marshes, carried to the point of their destination on the 
railway, |here to be laid down and adjusted or fitted up ; whoever will 
calmly examine and weigh all these matters, will not withhold from the 
Direction of the railway of which I have the honor to be a member, the 
testimony that nothing but the greatest ardour and spirit, systematic 
management and punctuality, especially in the payments, could, in so 
short a time, have brought about a result which, in other countries, it 
generally takes years to achieve. 

*' As by the arrangement which the directors concluded with me in the 
name and on behalf of the Company, and by virtue of section ten of the 
Imperial Ordonnance, the works were committed to my management uo. 
der certain conditions, involving great responsibility, I lost no time in ap- 
plying all my energies to the promotion of this great undertaking. 

'** Although I personally directed the works along the entire line, and 
traversed it continually on foot from St. Petersburgh to Pawlowsk and 
back again, I nevertheless thought it right to employ seventeen engineen^ 
five of whom had visited the railways in England, as superintendents; 
besides these, upwards of thirty inspectors, and as many watchmen and 
soldiers were periodically present on the line. For erecting the machinery 
and as enginemen for the locomotives, ten Englbhraen and two Belgians 
came over — of the former five have returned. 

•* Solidity of materials and accuracy of workmanship, — strict integrity 
in all money transactions, — the greatest publicity in the accounts, — inde- 
fatigable attention to the progress of the undertaking, — system and order 
in the management, were the pcnnts I kept in view from the moment ia 
which I commenced this enterprize. By the observance of them I have 
brought the work, so far as regards ray own department, to its present 
state ; by similar conduct I shull bring it to an honorable issue. Russians, 
Germans, Englishmen, Italians and Belgians co-operated in our under- 
taking, and a stranger might not unreasonably have been astonished 
when, on the point of the line, at the building at Pawlowsk he heard five 
languages spoken and foimd the people of five different nations here, at 
so distant a point of Europe, united for one purpose — the promotion of 
our great object. 

'* i consider it my duty to state, and do so with pleasure, that the Rus- 
sian population, so far from throwing obstacles in our way, have invari- 
ably been anxious to assist in the execution of the work. 

** Incredible as it may appear to my foreign readers, I can state as a 
fact that no opposition has been evinced (as has almost invariably been 
the case in other countries) to so great an innovation. The proof is easily 
adduced, for not a single complaint of premeditated obstruction has come 
before the authorities. Our difficulties hitherto have been confined to the 
negociations with the proprietors of the plot of ground between the 
Ligof ka and Fontauka, being town lands ; without the town the farmen 
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fireely ceded their lands : on tlie first intimation being given to them by, 
the surveyors, they cleared their forests to the widih of 60 fathoms — nay, 
they mowed the half ripe corn in their fields, in confident reliance that 
the compensation the law has awarded them would be duly paid. The 
peasantry from the whole surrounding country worked on the line ; and 
they w^ere the first, who upon its opening crowded into our railway office, 
there paid their 40 kopeks for a seat, and availed themselves of the new 
conveyance. The coachmen and innkeepers at Zarskoe-Selo and Paw- 
lowsk, immediately perceived the prospect of gain which was opened to 
them ; the former arguing the increase of their business in the conveyance 
of such a number of persons to the stations, and the latter that they will 
have to accommodate crowds of visitors whom the Campany's buildings 
will be insufficient to contjiin.*' 

The total disbursements of the whole enterprize, out of the capital paid 
in, are-*— 



Year 1836. 



April < 

May 

June. • . ... 

July 

August. • • 
September. 
October. •• 



November. • . 
December. • • 



Total Payment in 1836 

From 1 to 25 Jan. 1837 

about. ••• 



Totals. 



Disbursements 
in Russia. 


Remittances 
abroad. 


Rub. 


Kop 

20 
18 
09 
26 
63 
09 
17 
39 

01 
01 


Rub. 


Kop 

77 
77 
31 
82 
26 

21 
14 
14 


130,000 
51,748 
120,529 
218,485 
183,813 
249,120 
222,366 
116.791 
53,393 

1,356,247 

40,000 


45,443 
*i 97,971 

22,423 
503,043 

44,716 

1,200 

191,121 


1,105,9^0 


1 ,396,247 


1,105,920 



Total. 



Rub. 



175,443 
349,719 
142 952 
721,5-2h 
228 529 
250,320 
413,487 
116,791 
63,h93 

2,46<,167 



— 40,000 



Kop. 



2,502,167 15 



77 
97 
49 
91 
52 
63 
30 
17 
39 



15 



The number nf share- holders in the railway is, according to the com- 
pany's lists, in the Governments of — 



St. Petersburg 372 

Moscow 186 

Wiatka 19 

Tula 16 

Twer 11 



M^ 



PskofT 8 

Saratoff 4 

Livonia 4 

Kasan 3 

Novgorod. , 2 



Kieff 

Courland . . 
Smolensk . 
W'ladimir . 
Woronesch. 



Astracan 10 | Esthland 1 

together in the Russian Empire 641 shareholders 

In Germany and England 59 *' 

We now come to the proper object of the Zarskoe-Selo railroad, its 
probable, traffic^ and the profit the shareholders are likely to derive from 
it. Upon this subject the Chevalier von Gerstner thus speaks, in his 
Memoir of 20th March, 1836, in consequence of which the company was 
formed : 

** St Petersburgi the modem capital of the Russian empire^ was found« 
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ed bj Peter the Great in 1703, at the entrance of the Neva into the Gulf 
of Finland, in a low, and formerly quite a raarshy country. Howerer ad- 
vanta«;eoa3 tliis site may be for trade, it has been attended with incalcal- 
able diasadvanluf^es ; ani'jngst which may be reckoned the peritMljca! 
inundations, of which tlie 7ih November, I8"^4, afforded so dreadful as 
example ; the chaiij^eable state of the weather and temi>erature, the fog* 
which en\'ek)pe the town, the dilUculty of consti ucting sewers for carr^ui* 
off the impurities from the streets, and of layini; down pipes fur fi»priji$ 
water. The canals which intersect the town are no doubt of iniportauct 
for the conveyance of fuel and building materials to the town ; but thej 
likewise serve as receptacles for filth, and in the heat of sMmmer 611 tbc 
air with offensive effluvia. The sewers of the principal streets, for wmid 
of sufficient fall are ai intervals obliged to be opened, and tlie coDteou 
laid in the streets and carted away. The consequence is, that the ex- 
halations, especially in warm weather, are very unwholesome, and hence 
the urgent necessity that the inhabitants of St. Petersburg should, ai tliax 
^ea^on, leave town to reside in the country." 

Hitherto the country houses have been confined to the adjacent isbrnds, 
elevated only a few feet above the Neva, and in spring and autumo, tbcf»> 
fore, covered with fogs These islands, nevertheless, were genetmUj fill- 
ed with temporary residents, and country houses continued to spring «p 
in the immediate vicinity of Petersburg. The cheerful town of Zarskor- 
Selo is 16 English mUes from St. Petersburg, situated on an emineaet 
bordered by the Neva. The imperial palace there is 220 feet higher tbac 
the Neva; the town of Pawlowsk, 2^ English miles further, lies 105abovt 
the Neva. The charming situation of these two places, and of tlie im- 
perial parks adjoining, are sufficiently acknowledged and admired ; boc 
owing to the distance from the capital, not above 300 families coiiJd mth 
nually reside there in summer. Notwithstanding the distance, bowerer, 
both were much frequented on Sundays. 

For a codveyance to Zarskoe or Pawlowsk, 18s. to 22s. sterling is paid ; 
tor a place in the stage coach 3^ rubles, and as much back ; nerertbt- 
less from enquiries instituted by government in 1834, the ntimber of 
equipages passing from St. Petersburg to Zarskoe-Selo and Pawlowik, 
and back again, for one year, was 70,386. employing 178,lb7 horses* At 
the rate of one passenger for each horse, the present annual transit of 
persons would thus be 178,187, of whom half or 89,093 make the joamej 
there and as many back. This great traffic may be attributed to the de> 
lightful situations of the itowns, as well as to the circumsatnce tbat ia 
Zarskoe-Scio and Pawlowsk 5 regiments, with 300 officers, ara stationed, 
including the two depot regiments, one of infantry, and one of cavalry, 
the officers of which change every year or two, acf they only learn the 
routine of duty here, and then return to their stations in the interior of tbc 
^empire ; the traffic therefore on the part of the officers is the same, winter 
and summer. 

From the perfect construction of this railway, 16 miles of the line beiof 
straight, with a medium rise of 1 in 102^ the whole journey to Zarskoe- 
Selo will be performed in thirty five minutes, and to Pawlowsk in forty 
minutes. Both places will therefore be converted into suburbs of St. 
Petersburg, as the time alone fixes the distance. If a passenger is for* 
warded by the railway for about 1^ rubles, there can be no doubt tbat as 
the line runs l^ miles from the Ligofka to the Fontanka Canal in tkt 
inierior of the town» a great traffic may ba calculated upon. 

ToiwccnttBUPd. 
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The following letters were among the documents submitted by the Gov- 
ernor with his message, to the State Legislature of South Carolina. 

Charleston, Nov. 24, 183S. 

Dear Sir — I am addressing you a fni*ther reply to your enquiry as la 
the probable netl revenue of the road, which 1 will send you by lo-raorrow's 
mail — meanwhile, I^amjust reminded, that in all my answers to you, I 
have calculated from Columbia to ihe suinmit of the Blue Ridge Jor the 
Korth Cat olina Line — which lies 30 miles this side. The cost therefore cif 
constructing the Rail Road to the North Carolina Line may be assumed, 
at say, three millions, instead of four — the distance r20, instead of 150 
miles, &c. I will append a note to that effect to the communication to- 
be sent you to-morrow. Respecifully, your friend and servant, 

WM. G!BBS McNEIL. 

His Excellencv Pierce M. Butler, Columbia. 

Engineer's Office, L. C 6c C. R. R. Co. 
Charleston, November 22, I83i*. 

To the Governor of South Carolina — 

Sir — The letter from your Excellency, dated the 27th ultimo, was not 
received until my arrival here a few days since, and my reply to v has been 
deferred in the expectation that it could be conveyed through the Pritsident 
of the Company, (with whom I was desirous to confer,) but whom, 1 re- 
gret, in consequence of illness in his family, i could not apply to on 
business. Availing, however, of the brief period prior to the meeting of 
the Legislature, 1 have the honor, in reply toyonr enqtiiries, to state — 

1. That, so far from entertaining a " doubt of the practicability of con- 
structing the proposed Rail Road from Charleston to Lexington and the 
Ohio River, but especially to the North-Carolina line," the surveys of the 
past season, and much reflection on my part, have served to confirm me 
in the opinion expressed at the first annual meeting of the stockholders, at 
Flat Rock, in 1837, not only of the great feasibility of the project, but the 
far greater facility with which the passage of the Alleghany Mountain, 
may be effected by the routes within the limits of our surveys, f hnn in any 
other section of the United States, with which we are acquainted." Several 
routes surveyed for our Rail Road, connecting the Eastern and Western- 
routes, through ihe Caroiinas, are distinguished over all others, " by 
the greatease with which it enables us, from the Eastern or Southern base* 
of the great chain of mountains, (below which, to the City of Charleston, 
we all know the favorable character of the country )so to distribute the ascent 
as gradually to attain the very summit of the Alleghany, or Blue Ridge, 
Jtt inclinations far within the limits of the advantageous application of 
locomotive engines,(and witlront the intervention of a s'mole in.'line requir- 
ing stationary power,) and poculiaily are they so by the extraordinary faci- 
lity with which the descent Westward is effected from the summit of the 
Great Allejrhany Range, for the distance of 145 miles, or even as far as- 
the City of Knoxville. For our opportunities of information, and the data 
on which our opinions are founded, I respectfully refer you to the Report 
of the Chief and Associated Engineers, submitted at the meeting of the 
Stockholders already a'luded to. 

2d. "The prohable cost of extending the Rail Road from Columbia to* 
the North Carolina line." It will of course depend on the route ultimately 
delected, and theplan on which it shall be concluded to construct the 
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work. But aisumiag, for the present occaiion, the adoption of ooe of tfae 
tereral practicable routes by which the Rail Road may be extended (rotB 
Columbia to the North-Carolina line, (a distance of about 150 miles,^ asd 

that the road will be constructed in the mott perfect manner so as to be 

efficient and durable ("as described in a recent Report which I had the 
honor to submit at Ashville,) I feel very confident that the mazimMm cos: 
of this portion may be safely assumed at four millions one hundred moi 
twenty-five thoui^and doU.irs ; or more probably it will not exceed the sum 
of three millions, seven hundred and fifty thousand dollars. 

3. '* The shortest time in which the road could be completed to the 
Norih-Carolina line, if every facility be provided," will not be less thao 
three years, and need certainly not exceed four years ; and as I hare on 
another occasion stated, if vigorous operations be persevered in, I am san- 
guine inthebelief, we should beenabled ''to triumph over every obstacle, 
and even as early as the year 1846. to. celebrate the entire completion of 
this stupendous enterprise, even to the Ohio River.*' For my further 
views on this point, I beg leave to refer your Excellency to ray last Ann ual 
Report to the President of the Com'pany — page 56. 

4th. 1 have not the means at hand, nor does time byany means suffice, 
to estimate with satisfactory precision, "the probable neit proceeds of ibt 
road when finished to the North-Carolina line." It would indeed be diffi- 
cult, under any circumstances, to determine the ratio of existing trade, and 
intercourse, and the inevitable inerease in these sources of revenue, wfaicfa 
invariably attend improved means of transportation, and of intercommaoi- 
cation, by which the resources of a vast and fertile region are to be devel- 
oped. If we look to the results of internal improvement in other sections 
of our country — in '.he States of New-York, Pennsylvania, Ohio, and else- 
where — we find that already they far exceed the most sanguine expec- 
tations of the most intellis^ent projectors and advocates of the 8yjrtem,whcii 
is thus strikingly exemplified in the recent and most able report upon tLe 
finances and internal improvements of the State of New- York, submitted 
to its Legislature by Samuel B. Ruggles, £sq. After stating that one of 
the most distinguished advocates of the system, (Gov. Morris,) *' in the 
singularly eloquent and animated memorial in wlitch he endeavored to 
enforce upon the Legislature its importance,*' asked, '^ whether it would 
be deemed extravagant to predict that the Canals within twenty years, 
would annually bring down ^50,000 tons ?** — Mr. Ruggles proceeds no 
state ; '^ the actual amount which rectched the tide, in 1936, 697,347 tons, 
or nearly threefold the quantity estimated by Mr. Morris ; and the total 
tonnage of that year, ascending and descending, exceeded thirteen hwi^ 
dred thousand tons : and illustrative of the progressive increase of revenue, 
we are further informed by Mr- R. that " the tolls of the Canals in 1823, 
one year before their completion, were $340,000. In the next year ihev 
reached $566,000, and rose in 1826, to $762,000. The consequences of 
this enlightened policy of the State of New- York in developing ber resour- 
ces, have proved, instead of the bui then apprehended by some of her first 
citizens,and as expressed by a distinguished opponent of the 8ystemy**tfaat 
internal improvement, is but another name for eternal taxation." Mr. 
Ruggles succinctly states to be that, *'the State, within the last twenty years 
had quadrupled its productive property, relieved its citizens from taxation, 
and now enjoys a clear annaal revenue of nearly eight hundred thousand 
dollars!*' Yet it is doubtlessly apprehended by many, that because we. an 
perhaps less favorably situated, we cannot reasonably anticipate similar 
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f^esuHs — Dr, iti fine, ho\rever desirable it maj be to improve the Siat4, wt 

-can scarcely compete succestfullj, for efen a portion of the trade of the 

great and growing West. On this subject, without obtruding my opinion, 

1 beg leave to. point you to weightier authority — that of the Unite.! States 

Board of Engineers, who some years since, in their report, on a connection 

of the IQastcrn and VVestern,(afterdeyeIo)-ing the immense resources of the 

Eastern and Western States, and the necessity of their having numerous 

communications with the sea) — remarks, 'Uhese States will, therefore, 

require a ceitain iKimbec of outlets to facilitate the exportation of all these 

products, and the importation of the returns ; and it is doubtful if even four 

of these outlets will be found practicable between the Juniatta and the 

Savannah rivers, «r^n by the combination of CanaU and Rail Roads. 

TliuR instead of fearing that these coramunicatieus wiil not be proftable^ 

we should rather apprehend that at a future day they will be found insuffi- 

cent for the passage of the trade between the West and*the East" 

But, in order to furnish you this (by the Express Mail of to-day, that it 
maj reach you in time, I must postpone wiiat 1 might further add, till I 
«hall have the honor to meet you next week in Columbia. With great 
respect, I am, Sir, your obedient servant, 

(Signed; WM. OIBBS Mc NEiLL. 



Report of a survey of a route for th$ extension of the Western and AtlantU 

Railroad, 

Office of the W. and A. Railroad, 
Cassville, Oct. 15th, 1688. 

To the Board of Commissionen of the Western and Atlantic Railroad. 

Gentlennen : — In obedience to your instructions, dated on tlie 11th of 
July, 4ast a reconnoisance and survey were instituted for the purpose of 
ascertaining the most favorable route for the extension of the Western and 
Atlantic Railroad, from the Tennessee line to the easterly margin of the 
Tennesisee river. In order to accomplish these objects in the most effec- 
tual and conclusive manner, and with a degree of expedition deemed re- 
quisite to their timely performance. Mr. Whitwell was directed to make 
a careful examination of all routes having any claim to consideration on 
account of the facilities afforded by them, for the desired extension ; aad 
brigades No. 1, and No. 2, the former under the direction of Mr. Brown, 
and the latter under the direction of Mr. Williams, assistant engineers in 
the railroad service, were assigned to the execution of all surveys neces- 
sary to a clear developement of the relative merits of the several routes in 
question. In furtlier^explanation of the nature and object of the duties 
assigned those gentlemen, I take leave to refer to the instructions given 
them, a copy of which, marked R, is appended to this paper. 

In accordance with the instructions referred to, the reconnoisance and 
surveys were recommenced at an early date in August, and prosecuted 
with energy and ability, and with a direct view to tJie attainment of all the 
information called for. 

Mr. WhitwelPs report on the reconnoisance (see document marked B 
herewith submitted,)is so lucid and replete with all appropriate intelligence 
in reference to the aspect of the country, the general position, bearings, 
and relations of all routes having any claim to consideration, and so con- 
Ahisivs^ with respect to the several localities traversed by the route moat 

4Q 
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&voraUe for aa extension of the road from the Tenoossee line to tbe 
Tennei=iee river, that I forbear to enlarge upon these topics, (except bj 
signifying my concurrence with the views therein presented. 

Agreeably to surveys heretofore made, which have been sufficiently 
discussed in former reports, the point at which it has been deemed advi- 
sable to strike the Tennessee line, is situated in that line at the distanee 
of about eight miles eastwardly of Rossvilie. Accordingly this point was 
seleeted as the place at which the surveys under consideration should be 
commenced. From this point to the Tennessee river, the following route, 
in addition to num«*rous other experimental lines, have been deemed 
worthy of an instrumental survey, viz : a route leading thence north- 
wardly to Van^s Ferry — a route leading westwardly to tlie mouth of the 
Chickamaugee, and ihree routes leading westwardly and southwardly, 
two of them to Ross* Landini;, and the other to Gardenhire*s Landing; 
the distances on which respectively, as measured fiom the assumed poiat 
to the eastern margin of Tennessee river, have been found as follows: 

From the Tennessee line to Van*s Ferry, the distance is 12 milea, 1330 
feet. 

From the Tennessee line to the mouth of Chickamaugec, is 12 miles, 
422 feet 

From the Tennessee line to Gardenhire's Landing, 14 miles, 3362 feet 

Do. via Kenan's mill, to Ross* Landing, 15 m'les 4H;i2 feet. 

Do. via tunnel through Mission Kidge to Ross* Landing, II miles, 
2720 feet. 

The foregoing are the results derived from careful surveys and exhibit* 
iit cop ous details in the reports of Messrs. Williams 6c Brown, which I 
herewith submit, and to which I beg leave respectfully to refer. (Su 
document marked C and D.) 

The drawings accompanying those documents, which have been ex«< 
euted with a degree of skill, neatness, and precision, highly creditable to 
the draftsmen emplo/ed thereon, exhibit with sufficient clearness thecha- 
lucters of several routes traversed by them, and the relations existhif: 
between them and various important points on the Tennessee river, and 
in its vicinity. To these I also take leave to refer for a correct view of 
the several subjects just adverted to. 

The chart executed under the direction of Mr. Whitwell as an aecooi- 
paniment of his report, (set drawing marked E.) has been prepared from 
the returns made m reference to the surveys of the Cherokee lands, withia 
the State of Tennessee, and exhibits not only a synoptical view of the 
Several routes surveyed for the railroad, but shows the positions and 
number of the lots traversed by each route. Special care has been taken 
to nmder this document as correct as circumstances would permit, espe- 
cially in so far as it relates to the route deemed most favorable. 

In further explanation of the relative merits of the several routes under 
consideration « I subjoin the following tabular exhibit in which are pre- 
sented the designation of each route, beginning at the assumed point on 
the Tennessee line, viz : a point on the north side, and about midway of 
Lot No. 5, District 28, and Section 3 of Cherokee land District, in Geor- 
gia ; the distance on each route from the Tennessee line to the Tennessee 
river, and the estimated probable cost of constructing a railroad on the 
several routes respectively, which is as follows : 

•I the assumed point and mnning thence to — 
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No. Miles, Feit Dolls. Cts. 

I St. North wardlj, to Van's Ferry, 13 1320 123,154 95 

2d. Westwardly,tomouthofChickainaugee, 12 422 158,623 70 

8d. Via Chickaoiaugee Gap to Gardenbire*s, 14 3362 192,544 50 
4th. Via Chickamaugee dhect to Koss* 

Landiug, 15 4632 236,503 05 
5th. Via Chickamaugee by Detour to Ross' 

Landing, IT 2913 221.245 00 
6th. Via Tunnel in Mission Ridge to Ross' 

Landing. II 3720 654,773 05 

From the foregoing statements, which have been derived from the 
r«>suitt presented in the documents already cited, it is manifest that route 
No. I, leading northwardly to Van*s Ferry, is only a few feet longer than 
I oute No. 2, and tliat the cost of construction on the former is very consi- 
derably less than on any other route, even less than on the route leading 
Mrestwardly to the mouth of the Chickamaugee, which is about 300 feet 
shorter. But in consideration of tlie pledge implicitly given that the 
railroad should reach the /Tennessee river at a point as low down as 
practicable, shortness of distance, facility of transportation, and cheapness 
of construction, being regarded as governing principles of the location ; 
and in view of the obstructions opposed to the navigation of the Tennessee, 
which occur in that river, bf^tween Van's Ferry and the mouth of the 
Chickamaugee — in consideration of striking the Tennessee at a point 
most favorable for a prolongation of the route beyond this river, and in a 
direction towards Nashville, &:c., 1 do not hesitate to recommend the 
route tp the mouth of the Chickamaugee as preferable to that leading to 
Van's Ferry ; while the comparison exhihited in the above table shows 
its decided preference over every other route presented in the table. 

In accordance with the provisions of the laws of Georgia, under which ' 
I have acted, in prosecuting the survey and location of the railroad^ I 
have deemed it my duty to designate a point on the eastern margin of the 
Tennessee, at which the shortest and best route from the Chattahoochee 
to that river should have its northerly terminus. The trace of the route 
pursued by the railroad, from the Chattahoochee river to the Tennessee 
line, which, with the exception of a few deviations, found by subsequent 
surveys to be advisable, has already been designated in a former report to 
his Excellency, the lat^ Govern t of Georgia, under date of November 7, 
" 1837. The route llins revised and amended, is still regarded as llie 
shortest and best that can be found leading in an appnipriate direction 
across the broken and diversified region that must be traversed by the 
railroad. The distance on the revised route from Ihe Chaltalioochee to 
the Tennessee Line, is 11 o mi'es. 147 feet. Accordingly, this distance, 
added to the extent of roirc No. 2, which has been deemed as above, the 
shortest and best route from the Tennessee line to the Tennessee river, 
gives for the aggregate extent of the shortest and best route from the 
Chattahoochee to the Tennessee river, 127 miles, 569 feet. 

The propriety of designating a single point only, as the northern ter- 
minus of the Railroad, is inferred from a literal construction of the laws 
enacted in reference to the rail road. Whereas ihe spirit of the law and 
the exigencies of the case. >eem to call, not merely for a point, but for an 
extensive area or field, for the display of all the abilities, capacities?, and 
energies of the rail road which must hereafter be had in requisition for the 
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aeoommodation oC tbt diTanified und widely extended butineis tmn^^ 
actions that will sooner or later, in all human probabiJity, be conceiv^ 
trated at this place. In such an e?ent, an area of many miles, instead of 
a' single pohrt will be required as the site of the extensive emporium whidi 
yft hare in anticipation, an area which wilf embrace the entire district, 
bbunded northwardly by the Chickamungee^ weitwardly by the nii-sion 
Ridge, and extending downward in the ?alley of the Tennessee, nearfy 
iO Lookout Mountain. In anticipation of such an Emporium, 1 veiituns 
to suggest the method of affording it all the accommodation that will h% 
Jtquired, as far as they rehite to the Western and Atlantic rail road. 

By extending the route onward from the Tennessee line about 9* 
miles, whiclr carries on the route selected through the Misdoa Ridge, w« 
arrive at the point in the valley of tl)o Chickamungee, and near Kenans' 
mills, from whicli divergent routes imiy proceed in various directioiMr 
leading to the nx)uth of the Chickamangee, Gardenhire*s Landing, Ros* 
Landing, und to almost every other point on the margin of Tennessee 
rirer, between the mouth of the Chickamaugec and Lookout'niouniain. 

The point of divergement above designated, is situated in tlie route 
selected, within a few hundred feet of tlie Chickamangee, is said to be 
navigable for steamboats in all stages, at which the Tumbling shoals, 
Lookout and Ross' island shoals, are passable ibr the same craft. Ac- 
cordingly, but for the letter of the law, which calls for an extension of the 
road to the margin of Tennessee river, this point might be assumed as 
the northern terminus of the railroad. The choice of such a terminus, 
however^hould be predicated on the extension of the several embmncb- 
roenta above eontemplated, to the margin of the river, the extent of the 
branches varying from ten and three- fourths to eight miles, according to* 
the particular points on the river to which they respectively tend. 

The following table will exhibit the position, relative extent, and co$t> 
of the several routes already surveyed from the point of divergei>ce to the 
Tennessee river, which are as follows, viz :; 
B^^inning at th? point of (fivergence and running thence to — 

t>ISTANCF.. PROB. COST. 

No. MUts.Feet. Dolls. Cts. 

1st. Mouth of Chickamaageer 3 9440 29,121 30^ 

2d. Gardenhire's Landing, 5 1100 62,862 75 

3d. Via Deep Cut to Ross' Landing, 6 2370 126,760 30 

^th. Yia Detour to Ross' Landing, 7 4^1 90,063 25- 

ft ahoald be further observed in reference to route No^ 1, as exhibited 
hi the abovA table, that it passes on very faverable ground, and by » 
remarkably direct course, which it pursues along the margin of tlie 
Chickamangee valley, and in the vicinity of the stream itself quite to the 
margin of the Tennessee river, which it reaches at an elevation beyond 
the reach of the highest freshets. 

With respect to the business connections that may be found between the 
railroad and the Tennessee river, at the several points above designated, 
as also at numeroov other points, both on the bank of the I'ennessee and« 
those of the Chickamangee, conveniences and facilities on a scale com- 
mensurate with any demand that may hereafter be made for such accom-- 
modations, are undoubtedly to be found [ have the honor to be, gentle^ 
me*, very respectfully, your most obedient servant, 

S» G^ Long,. Chief EogineeN- 
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Gentlkmbn, — I know not what mtiy be yaxtr opinion on the subject f 
am about l" offer, but hoivever it may differ from loinp, ( presume your 
i'mpnrtiaiily will not sufl'er you to reject n Tew litien from a (ubscriber, 
whicli, if nltogeilier erroneous, will give an opportiiiiity to nbler pens antf 
>riser heads lo expose tlieir errors. 

1 hHve refurance to the plan, a model of which wns exhibited at (be last 
fdirofllie American Institute, of irbnt the exhibitor ntid proprietor, Mr. 
Emmons. cnMed n Single Kail [tailroad — I was in hopes to have seen it 
noticed by some one abler ibnn iiiysclfto du it justice ; but on no one else 
hni yet affered, I venture la haz.ird oiy opiniiui on ;.ic subject, which if il 
Is worth ciotbiog, will co»t n-.thirig but the reading'. 

There are, perhaps, few other subjects iif deeper interest to the public, nt 
tlie present lime, than that of Uailroads, and no eiiterprize in winch more 
capital is likely lo bu invested; it is, condcqiieiilly, of tlie higl 



ic perfection of the iraprovenient as enrly as possihle. 



Its advantages have afreaily marked a new era in thii progress uf civiliz:t' 
(ion. But ii is still attended with some incouvenieuces, which it would 
certainly be moat desiniblc to obviate. It U true, the vast expense is nir 
objection, but stiti economy would dictate to rcdure it, if the reduction 
can be eflected, without any sacri5ce of its advantnges. Its liability to 
disasters from intermplions placed on the track, either by accident or dc 
sivn, has already been the cnuse of many serious misfortunes ; and ibe 
iDConvenicnces arisinfr from snow in the niriter in our northern luliludesr 
nre calculated to produce expense and delay. 

The plan offered by Mr. tlinmons of placing ttvo cars in suspension, 
balancing each other and a single ruil between them, in either pracliciible 
nnd con$e(|UentIy us«ful, or it is not so ; if the nflirniative be correct — it" 
there is not some insuperable ohj.;crion to the plan, then in ihe first place, 
it will reduce the expense of construction, which is an object of greuC 
importance; jn the next place, the elevati-d situation of ihe single rail 
puts it altogether out of ihe reach of those cosuuhies which ore now, an<f 
must be under the present mode of consirnciion. of frequent occurrenca. 
And lastly, it will be free from any interruption from snow. 

If the negative of the question be true, it muj't be easy fcr those whtr 
s of the subject to show it,, and may be fairly coustderwJ as * 
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dut/ which they owe to the public. I make no pretensions to infallibiliij, 
but I have been conversant with mechanical sabjects during a somewhat 
protracted life ; and 1 confess, if there is anything impracticable in the 
plan, I have not the sasracity to dscover it. 

It is objf^cted that the plan is not new— that it has been tried and 
rejected ; this is in some measure true A part only of th« plfto bai 
been tried, and though the original projector may be entitled to ibe ciedii 
of first suggesting ihe plau, yet his unsuccessful experimem (uUy serrsd 
to point out the way for fiinher improvements Those improveruents ure 
what Mr. R. claims as oiigiiial, and ihey are, in my humble opinkw, 
entirely sufficient lo ensure its success if put to practice. 

The accompanying cut is given more clearly to illustrate the improff- 
ment of Mr. Emmons. 

An Old Mbcmavic 



Probable duration of English Coal Beds, 

In the Mb edition of Mr. Bakewell's Introduction to fieology^ just 
published, there are some remarks on the duration of ElnglLsh coal, in 
addition to the observations made in the former editions of the work, 
which were quoted in evidence given on the subject in a commitieeof the 
House of Commons. After noticing the report of the comraiitee, whicb 
estimated ihe annual consumption of coal in Great Britain al twenty-two 
millions seven hundred thousand tons, Mr. Bakewell proceeds to obsene: 

'^ The increasing demand for coal in the iron furnaces, and for steam 
carriages, will probably soon raise the quantity of coal annually consumed 
to thirty millions of tons, without adding to this ten millions of tons for 
coal left and wasted in the mines. A better idea of *.he conbumption of 
coal will, perliaps, be formed by staling thequantity of coal burned in the 
furnaces of one house only (Messrs. Gue.-t, of Myrther Tydvil, in Gla- 
morganbhire,) which is 870 tons per day, or 300,000 tons yearly ; the 
amount of iron produced i:^ 50,0CO tons This is a larger quantity of iron 
than was made by all the furnaces of Great Britain and Wales in the 
year 17G0, and exceeds the quantity of iron at present made in Scotland, 
which in 18*27 was only 36,^00 tons. Surely when such an immense 
quantity of coal is required for domestic use and manufactures, it cannot 
be wise to encourage, or even to admit, the export of coal to foreign parts. 
The coal so exported, exclusive of that to Ireland and the colouies. is 
500,000 tons annually. The duty on exported conl was entirely taken 
off in 1835, to satisfy the great landed proprietors in the north of Knglnnd. 
I have before stated that the coal in Northumberland and Durham would 
at the present rate of consumption hk". exhausted in 350 years. An agent 
of one of the northern proprietors, in his evidence befnrc the House of 
Commons, extended the duration of the northern coal fields to 1.727 
years, estimating that there remained 732 ^(j^1are niiles of coal in Nor- 
thumberland and Durham still unwrought, a: ^ that the averaire thick- 
ness of the coal is twelve feet. In this calcula:' m it seems to have been 
assumed that each workable bed of coal extend:* under the whole coal 
field, but many of the best and thickest beds of coal crop out long befbra 
they reach the western termination of the coal districts, or are cut off by 
faults or denudations. Professor Buckland, in his evidence on the sub- 
ject, estimates the duration of the coal at the present rate of consnmption 
to ba 400 years. Professor Sedgwick, who b wall acqaattited with tli* 
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coal it rata of Northumberlaiu] and Durham, and had examined persons 
of great experience, gave liis opinion respectmg the duniiion of the coal 
in these counties as follows: — * I am myself convinced ihul wiih the pra 
sent increased and increasing demand for coal, 400 years wilj leave little 
more than the n:ime of our best coal seams;* and he further adds, * our 
northern coai field will probably be on the wane before 300 years have 
elapsed ' *' 

Mr. Bakewell concludes his remarks on this subject by observing that 
his former anticipations, that improved methods of burning coal would 
be discovered, have been realised to a great extent ; in proof of which he 
alludes to statements made at the last meeting of the British Association 
at Liverpool, of the use of the culm or dry coals of South Wales, by em- 
ploying the hot blast, in smelting ironstone, which coal it had formerly 
been attempted to use for that purpose without success. ^' If," continues 
Mr. Bakewell, ** the use of the hot blast is found everywhere to succeed, 
the consumption of coal in the iron furnaces will be reduced one-half. It 
tnay, however be doubted whether this reduction will equal the increasing 
demand for coal for steam-vessels and rail road carriages, and the various 
manufactures of Great Briiain. — jParwcr* Mag, 



JVumber af Patents in France. — It appears, from authentic documents, 
that the following number of patents for inventions and improvements 
was granted in France from the 1st of July, 1791, the perintl at which 
they were firsi accorded, to the ist of Junuary in this year. The account 
is divided into the following peiiods : — During the Constitutional Mon- 
archy, which lasted but three years, 67 patents were granted ; during the 
Republic (fourteen years) l]Ol ; durin«r the Empirii (ei^hi years) 606; 
during the Restoration, (sixteen years) 3383; during the Monarchy of 
July (seven years) 3018; total during the whole period 7375.-iirt«. Juur, 



Abstract of Papers read at the Institution of Civil Engineers, 

" On the Ventilation of Tunnels. By W. West." 

This p:iper contains an account of some experiments on the tempera- 
ture of the air in a tunnel on the Leeds and Selby Railway. There are 
three shafts in ihe tunnel; and Mr. West obi?erves, the temperature of 
the external air being thirty-four degrees, the temperature at the mouth 
and as far as the first shaft was thirty-four and a half, but that imme- 
diately beyond this shaft it rose to thirty-five degrees, nnd increased uni- 
formly up to the farther end, at which point it was fifty-seve:i degrees. 
From this fact the uuthor infers that the air passed up the shaft, and that 
the tunnel would be more completely ventilated without any shafts ; and 
that shafts generally are an impediment to perfect ventilation. 

" Wordsdale's Method of Transferrins: Letter Bags." 

The apparatus invented by Mr. Wordsdale for changing the letter bags 
on the railways without diminishing the speed at which the carriages are 
travelling, is exceedingly simple. The bag to be taken up is hun^ on an 
arm projecting from a post, generally a lamp post ; and the bag to be left 
is suspended at the end of a rod projecting from the back of the railway 
carriage. The guard knows the exact distance to which this rod is to be 
pushed out ; and the projecting iron of the lamp-post receives the bag to 
be left at the same instant that a projecting iron on the guard's rod sweepi 
off the bag to be taken up. This exchange is certain, and effected with- 
out any lots of time. 



ifc^S Misutlmneviis. 

Rail Roads, — General Gaines hai kindly furnished m with a diagnui 
of n system of rnih'oads, planned by hinisflf, to extend over the Umied 
States. An inspection of tliedingiam sIkjws Kentucky and Tennewee 
to be tli»f centre from wliich railroads bniiicli out to all points of the Union, 
connectififj, for instance, Nt w-Orlrans with Tortlund in Maine; Buffale 
and Plaitsbnrgh. in New- York ; Detroit, in Michigan; Chicago, in Illiooii; 
Charleston, in South Caiolina ; Fort Gih^ion, in Arkansas ; St. Loois,ia 
Missouri, and several other points still t'arther to the Far West. The 
work, says Gen. Gaines, is designrd in time of war, to enable us to wicM 
our fighting men. with their arms and aminnnition, for centra! and middle 
States to the most vulnerable points of attack on our sea-board and inland 
"border— in one-tenth part of the time and at one-tenth part of the ex. 
pen»e, that m )vements would co-it on ordinary roads. It is a work, more- 
over, rendered indissoluble by its great and imperishable utiliijtothi 
Btatesand people in general — givinj:: saft»ty to our national independence 
—encouragement to literature and ?cience — profitable extension to agri- 
culture, and protection to the manufacturing and mechanic arts — ihenfby 
tending to make our beloved country prosperous and happy in peace and 
impregnable in war. This scheme, taken altoirether, is grand and 8u^ 
lime, and if carried into effect would make the United States the grealert 
nation on earth. Success, we say, to the martial patriot and his au^st 
{)Iansfor the protection and aggrandizement of hit country.-iV.O^iJ/iltit 



Wilmington Road. — The Wilmington and Halifax Rail RoadComponr 
hare opened two sections of their rail road, one at the north end, of 13 
miles in extent, which brings the road southwardly to Enfield. theother,of 
40 miles in length, which carries it to Fairn's Depot, at Goshen, cornplrt- 
ing thereby, 87 miles of the rail road, and reducing the staging to OOmilci 
only. — Ten miles more will be finished in November, and 10 in December 
next, leaving, at the time, but 60 miles of the road to be done. 

Raleigh and Gaston Road. — We understand that another section of this 
Road, eight miles in length, will be opened this week — the terminatioo 
being at Union Chapel, withinTour miles of Tar River, and about thirty* 
five from Kaleigh. So soon as the Bridge across Tar River is completed, 
which will be effected this winter, the residue of the Road will be speedil/ 
finished. 



* Our Subscribera who have so promptly put us in possession of tho meant of con* 
iinuinf! tlie publicntion of the Journal, will please accept our thanks. Those vbo 
have not yet fooud the leisure to attend to so small a matter, will ploasc gireas, it 
«n early period, some abiding evidence of their desire for the continuance andproi' 
perity of the Journal. 

X^ Should any subscriber, uho.ifi subscription remains unpaid^ miss the Ri'Jtom 
Journal, or not receive it as herelofore, he wi 1 please not attribute its absence to a 
suspension of ii^ publication ^ but to his own *' suspension" of payment Jc;r it. 



Errata. — Owing to the circumstances mentioned in a late number,tl» 
following errors crept into the Description of the Philadelphia aod 
Beading Railroad : 

Pageti^SS — 9 lines from the top, the word " nine'* is used instead of*' none." The non- 
sense is so evident, that wc presume our readers have made the correction themBclwi. 
1 •« 253^13 lines from the bottom, for " Irvin's Lattice,'* read *• Town'a Lattice.'* 
•^ ?5^— 11 " . " for " CluecMport TriiM," r«ad " GtuoeDipwt 7f»" 
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MACHINE WORKS OF ROGERS, 

iCETCHUM AND GROSVENOR, pafcm.;i. 
Xrw JpF^fv The untlorftigncil roct-ive orders for 
•iho followii.g ariicles, uianufacturid by ihem, ot Uu 
iiiOi*t sufieriur ilc*i>cri(>lion in every panicular. Thfjr 
Works lieiiii; exieusivc, aud the number of haniix 
fioployeil bring lar;^^, ibry are cnablt d lo exiouii* 
tM>i)i iiirji^e and binall orders with pruai|>tnc*s:i urid 

dlkUUtch. 

RAILROAD WORK. 
Locomotive Steam-Engines^and Tenders; Dri- 
ving urid tither Locoinolive Wheels, Axles Sprinji^s 
and P laiijrc Tiresf ; Car Wheels of catt iron, from 
H variety of palicrn^, and Chills; Car Wheels of 
cast iron,,wilh wrought Tires ; Axles of beat Aine- 
nam refined iron; Springs; Boze^ and Bolts for 
Cars. 

COTTON, WOOL, & FLAX MACHINERY, 
Of all descriptions and of the most improved pat- 
litrus, Style, and Workmanship. 

Mill Geering and Millwright work generally; 
Hydraulic and other Presses ;. Press Screws ; Cal- 
if nders; Lathes and Tools of ail kinds; Iron and 
Brass Castings of all descriptions. 

ROGIiRS, KETCHUM & GROSVENOR, 

Paterson, N. J. or (JO Wall-st. New- York 
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RAILWAY IRON, LOCOMOTIVES, 

&c- &c. 

THE subscribers olier the following nrliclcs for 
sate:—' 
Railway Iron, flat bars; with con ntersunk botes and 

mitred joints, lbs 

350 Ions 2by , 15 ft in length, weighing 4 i*o^op«r 

280 « 2 '* i, " '« «« 3A-H) " 

70 " 'li '» J, " '* •« Ss « 

80 »• U « 4, " '• *« \^^\ « 

90 »• 1 " J " " " J ** 

witn Spikes and Splicing Platrs adapted thereto. 
To be sold free of duty to Stale governments, or 
incorporated companies. 

Orders for Pennsylvania Boiler Iron executed. 

Rail Road Car and Locomotive Engine Tirea, 
wrought and turned or unturned, ready to be fiticd' 
on the wheels, viz. 30, 33, 3G, 4*2, 44, 54, and 60 
inches diameter. 

E. V. Patent Chain Cable Bolts for Railway Car 
axles, in lengths of 12 feet 6 inchfs, to 13 fect-2i, 
'^Jt 3, 3f , 3i, 31, and ol inches diameter. 

Chains for Inclined Planes, short and »4tay Imks, 
manufactured from the E. V. Cabfo Bolts, and 
proved at the greatest strain. 

India Rubber Rope for Inclined Planer, made 
from New Zealand Wax. 

Also, Patent Hemp Cordage for Inclined Planes 
and Canal Towing Lines. | 

Patent Felt for placinir between the iron chair 
and stone block of Edge Railways. 

Every description of Railway Iron, as well as 
Locomotive Engines, imported at the shortest notice, 
bv the agency of one of our partners, who resides in 
England for this purpose. 

A highly respectable American Engineer resides 
in England for the purpose of inspecting all Loco- 
motives, Machinery, Railway Iron, &c. ordered 
through us. 

A. & G. RALSTON & CO., 
. Philadelphia, No. 4 South Front-st. 
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PATENT UAILKOAP, SHIP ANI> 
BOAT SPIKES. 

«•* T'lc* T;uy Iron and Nail Factory keeps con- 
♦laiitly for sale u very t'Xtfn^^ivu assortment of 
Wrought Spikes and Nails, from 3 to 10 inchcp, 
manufaclurtd by the subscriber's Patent Machiner} , 
,whioh after live ^ears successful operation, and nov/ 
ainjost iinivvrsal u*e in the United States^, (as well 
as En^iland, where the subscriber obtained a patent) 
are lound su(>eri<)r toanyyetevcroileredin market . 

Railroad companies* may be supplied with Spikes 
having conntersink heads suitable to the holes in 
iron rail:^, to any amountand on short notice. Al- 
most all the Railroads now in progress in tluj 
United Slates are fastened with Spikes made at the 
above-named factory — for which purpose they aro 
found invaluable, as their adhesion is more tluin 
double any common Spikes made by the hammer. 

**« All orders directed lothe Agei\t, Troy, xN.Y. 
will be punctually attended to, 

HENRY BURDEN, Agent. 

Troy, N.Y, July, 1831. 

«•* Spikes arc kept for sale, at factory prices, by 
1 & J. Townsend, Albany, and the prmcipnl Iron 
iVJcrchants in Albany and 'i'roy j J. 1. Brower,2C*J 
Water-street, New-Y«»rk ; A. A'l. Jones. Philadel- 
phia; T. Janviers, Baltimore; Degrand & Smith, 
Boston. 

P. S. — Railroad companies, would do well to ft)r- 
ward their orders as early as practicable, as \\/\ 
subjicriber is desirous of extending the manufactur- 
ing so as lo keep pace with the daily increasing 
demand for hit? Spikejs. 

lJ23am H. BURDEN. 

RAILROAD AXLES. 

The subi;cril)er is now ready to manufacture 
Railroad Axles from Salisbury Iron, and swedged 
to any pattern. 

Orders di reeled to OHver Ames, SalisburyjCon- 
necticut, will meet with prompt attention. 

Oliver Ames. 
Salisbury, November 5, 1838. tf 

ARCHIMEDES WORKS. 

(100 North Moore-street, N.Y.) 
THE undersigned beg leave to inform the pro- 
prietors of Rail Roads, that they are prepared to 
furnish all kinds of Machinery for Rail Roads, Lo- 
comotive Engines of any size, Car Wheels, such as 
are now in successful operation on the Camden and 
Amboy Rail Road, none of which have failed. — 
Castings of all kinds. Wheels, Axles and Boxes, 
furnished at the shortest notice. 

H. R. DUNHAM & CO. 
New York, February 12th, 183(J. 4— ytf 

FRAME BRIDGES AGAIN. 

The subscriber will build Frame Bridges in any 
part of the United Stales, Maryland not excepted, 
and will extend them to as long a span, and war- 
rant them to be as strong, durable, and cheap as 
those naadeby any other method. 

Having no patent right, he requires no afrents. 
A large number of bridges of his construction are 
to be seen. Young gentlemen, who wish, can be 
instructed in the iruo mathematical principles of 
building bridges, and the application of the same to 
practice. JOHN IOHNSON. 

Butlingion, Vt., Jan. 1828. 



